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Foreword

INCREASINGLY, IRA is giving attention to the multidisciplinary
aspects of reading instruction. This fact is reflected in the num-
ber of papers of multidisciplinary nature given at the annual
convention, the related research reports given there, and the com-
mittee work thit is going on. One particular arca of concern is
ested in both the normal and faulty workings of perception,
pathologists, clinicians, and persons from various branches of the
medical profession are contributing in various ways to IRA’s pro-
gram of work. :

The 1966-67 convention of IRA ir Seattle featured many
notable papers related to perceptual processes in reading. This
bulletin is a compilation of the papers which will be of special in-
to understand how perception functions in children’s learning to
read or in their having trouble in learning.

~ Helen K. Smith of the University of Chicago has given her
expert attention to the editing of the papers and getting them in
shape for publication in this accc. sory volume of the convention
Proceedings.
MiLorep A, DawsonN, Presideit
International Reading Association
1966-1967

Tt e
e
it e



The International Reading Association attempts, through its pub-
lications, to provide a foruin for a wide spectrum of opinion on
reading. This policy permits divergent viewpoints without as-
suming the endorsement of the Association.
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Inwroduction

THE THEME of this bulletin reflects the widespread current inter-
est in the role of perception in the reading process.  Perceplion
and Reading is comprised of papers which were prepared by spe-
cialists in different disciplines and were presented at the Twelfth
Annual Convention of the International Reading Association in
Scatt.e, Washington, in May 1967,

This bulletin has been divided into seven parts and includes
reviews of research, reports of studies in perception, and sugges-
tions for the application of research findings, especially in begin-
ning reading. Although the writers are cognizant of the many
factors involved in perception as related to reading, they have
found it necessary to limit their discussions to certain aspects of
the problem, :

Part one introduces the reader to the general concept of
modality and is followed by parts two and three which empha-
size the auditory and visual modalities as applied to reading. In
addition to the reviews of resecarch concerned with vision and
young children, auditory modality and reading, and visual modal-

ity and reading, a diagnostic plan for the evaluation of auditory
abilities is prg—senttzdi The study by Rosen and Ohnmacht is con-
cerned with the relativnship of perception, readiness, and reading,
Otto reports upon an investigation of color as an aid to paired-
associate learning. Geyer’s detailed study of the prediction of a
temporal eye-voice span is included in this section.

Neurological and psychological implications of perception for
reading are found in part four. Isom reviews the neurological re-
search pertinent to reading; Whitsell describes the role of the
neurologist in a teasa approach to reading problems. The pur-
pose of the paper by Ayres is to relate research data in neurolozy
to the child who has severe reading problems because his brain is
not functioning normally. |

- Two papers in part five are concerned with perception as re-
lat&d to Saziglagical aspects crf ré—lding

trmnmg and ﬁrst gradc readmg acl‘u;vemﬂnt; one stud}f Df ﬁrst
grade reading instruction through auditory and visual methods
for auditory and visual learners; and one study on the relation-
ships of perception, personality, mtclhgﬂnce, and first grade read-
ing achievement. :



The final section includes papers in which Wittick and Aaron
translate research in perception and reading into practice.

The papers in this volume add to the rapidly growing body of
knowledge of the relationship of perception and reading. They
should alert the reader to needed rescarch in the foregoing com-
plicated and important areas of learning.
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THE MODALITY CONCEPT

The Modality Concept—
Inf:ludinw a Slzucmem ()l’ th

IL\L]% ﬁ[ IC'[’[‘HIHG

Josern ML WeErsax
The University of Chicago

The intellectual Tife of Cimaists
almost wholly in his substitution of 2
conceptual orider for the perceptual or-
der in which his experience orviginally
cfnmr: \\ 1111.11:1 Janies, fssuys in Radi-

IN A RECENT NEWSLITTER from
suburban  Chicago  special  education
group. the lead article dealt with learn-
mg disabitities and mental retardation,
A plea was made that the schools ree-
ognize that “maturational lags or tem-
Iv arrested dev c]npnunt net he

i][II

confused with low potential.””  The ar-
ticle continued with the statement that
Yoo of everys thousand  American

school  age  children, 130 will have
lesaning ]n‘nhlm’ih, 30 will he mentally
ret: m‘lcf-i and 5 will have ]{-nrnmfr diza-
bilities and mental retardation™ (8).
Whether -or not the ineidence Hgures
quoted are correct, cveryone is con-

r"vr-xwd '1Imnt sm;h 1111111;11 Qi-:]n:-c:i 111'\‘

Lcarnmg thf;mm.. ;mcI learning theo-
rists, whether biologically or environ-
mentally m*iz-nteﬂ l’ﬂvé ‘most nftt}n
going issue, T ht;v l]'nL i]L"‘xLII])L‘(I the
learning process as thev see it but have
failed to deseribe the child who must
do the learning.  They have rarely
provided data an the evolution of indi-
vidual differences in learning abilities

of children.  Literally, they have never

given the reasons that, according to
their theories, the LI]](IEI‘{!ChiE\"QI"?lII’!E
derachieves,

The present paper is an attempt to

rectify, at least in part, this neglect of

a crucial aspect of learning. While it

*Th;‘s:tutly was partially supported by the
Departiment of Health, Education, and Wel-
fare, U. 5. Office of Education, Praject
._#3;!2;

1s not the statement of another learn-
ing theary, it does ]n'u\'iclv omodns
zzfn ramdi for learning: for example,
how it 15 achieved aned, therefore, why
some children do not aehieve when it
secis as thongh they should, Tt also
serves as a partial explanation of mdi-
vidual differences in the manner of
learning.  Through the approach advo-
cated, we hope to gain greater insights
into the problems of the 13 percent of
school children said to be underachiev-
g,

The present paper deals with the in-
itinl stages of learning. especially the
varly steps taken by ciuh[ruu as they
dev L‘]D]) the eapacity to utilize their ma-
turing ncurn]nmﬂl svstems, Tt 1s not
lnunc]ml A 1L Criticism nor as iosup-
port of any of the well- ]Zuhllglnf] theo-
ries of ]r*unmg_‘ it 1.1 fact, compat-
ihle with any or all of them, '

The hypothetieal madel presenied in
[Figure 1 stresses two features of the
structural base underlying the learming

aet, Tirst, it f:m]ﬂnal!ca the unique

madality-hound nature of all sensory
input signals and all motor output pat-
terns,  Seeond, it elaborates the hier-
archical, vet interrelated, nature of the
maturation and development of the
neural system, In this regard, it par-
allels what is known of the physiologi-
cal maturation of the central nervous
svstem. ¥

Figure 1 1s designed to illustrate
hoth the modality- mmcl nature of the
imput and output signals .nd the in-
creasing levels of complexity of func-
tion as the individual matures. The
nmﬂahtv lmund H'ltl“’f: nf clnldf(‘n‘“

mﬁ:rl in ﬂlt‘ Elmtm]ly Dhservfrl fLLL
that many children with learning prob-
lems ﬂ;:peﬂred to have greater flullt\
in using one input pathway than in
using another and—an observation of.

*1n the pressnt context, maturafion is used
to il!:'i(‘:rlhl‘; the cstabhshmcnt of the neuro-
mupuﬁcﬂts necessary fnr sensory
mtf:gr'itmn :md mntnf il:i‘S’m'%=

]J; -; iuﬁmmi 18 rcs*‘rver_i ff_)r tht: funchmml
adaptation of an ests hed neural pathway.



THE MODALITY CONCEDRT

FIGURE 1
—— CENTRAIL. NERVOUS SYSTEM ——=

TRANSMISSION -—— INTEGRATION —— TRANSMISSION
LEVELS OF LEVELS OF
FUNCTION FUNGTION
CONCEFTUAL THOUGHT ANO
LANGUAGE
PERCEPTUAL IMITATION
REFLEX ‘”D‘TG“%%\ REFLEX

FLEX RSENSORY Z———1%
T VISUALY

EXTERNAL FEEDBACK

AN OPERATIONAL DIAGRAM OF THE LEVELS OF FUNCTION IN THE CNS

equal importance—they had considera-
Lly less facility along other pathws Ry
The foregoing was seen most easily in
children with known impairments of
neurological structure, such as local-
ized brain tumors or-accidents affect-
ing, for example, the transmission of
auditory mgnais but not wsuzﬂ or tac-
tual signals. Similar beha how-
ever, was seen in some chlldrén who
had no demonstrable neurolozical im-
]}aifmént Thé ]Earﬂing béhavicr Gf
tlmt Df the EarhEr grDup that even
today they are sgmetunzs, erroneously
I believe, sa:d to have “minimal brain
impairment.” As more children were
studied from this modality point of
view, it was apparent that a predilec-
tion for one sensory input channel over
the nthers cc:uld ]_)E Dbserved regard=

1111p*11rrnent or pitlmlggy was prESEﬂt

This observation seemed in keeping
with the concept first suggested by -
Charcot, as reported by Freud (1),
that each person has a particular mod-
ahty of choice in IE*’!rmng, a typulﬂgy
of “audile,”” *“visile,)” and ‘‘tactile”
learners.

Phenomenological data for the divi-
sion of people into learning types seem
to abound in life. Toscanini is said to
have /licard every note of music hi:
reacd, Picasso, on the other hand, ‘i
said to see in his own unique way even
the sounds of animals 1n the field.
PPeople select occupations based upon a
predilection for auditory stimuli (mu-
siclans) while others pursue the
graphic arts (painting) because of
vigile-ness,

Clinical data from the handicapped
learner or underachiever are equally
ommnipresent, if one is alerted to them.
Sonie children have been known to hu
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v deficient in auditory processing of
*dgl’lill‘ﬁ that for most environmental sit-

uations they are functionally deaf even,

though their hearing acuity s quite
normal.  One such child was incapable
of recalling a telephone number or a
single it from o list of ten items
reawd to him. Another could not is-
tingnish the letters of the alphabet at
twelve years of age vet sutfered no loss
of visual acuity.  Studies of adult
Drain-injured  subjects  showed  with
clarity residual ability that was modal-
ity hound as they processed verbal sti-
nmlL \ _fm:tnt- mﬂhtu: -ﬁtmh (__1_F thc

Lin“ru ug;L \Iml ities TL‘"st for Aphzmll
showed * . for all analyses (a sin-
gle fau:tnr) wits best defined Dby all
items demanding oral respoiise to vis-
ual stimuli, . . . while the oral re-
sponse to auditory stimuli appeared as
a separate factor’™ (9).

The concept of differential use of the
separate mlmt ]Llﬂ’l\\'ﬂ&% 15 no longer
purely theoretical hut 1s assuming the
proportions of an aeceptable fact about
children and their learning,

The differential modality distinetion
nppmrs to ]](‘ 1£la1tu1 more E]U%E]'{ 1o

\Ia apcclhc (IC]m\lm 1n of atumlhtmn
could he found in the home or play en-
vironments of children with poor audi-
tory learning or poor visual or poor
t'mtﬂe-ldnesthetu_ learning.  Tn  fact,
within the populations studied  clini-

~cally, suclh children have been found to

come from all types of homes, includ-
ing the highly verbal university setting
as well as the almost nonverhal disad-
vantaged ecnvironments. Somie came
from homes m which they were the
only child and others from homes in
which they were the eldest or youngest
of mulhple alb]l!‘lg groups,

_____ the two major
modalities SEEI’HE(I to reach a stage of
equalization of function by age nine;
that is, whatever lags in {’]E\’E]Dpﬂ“iﬁi’lt
were present scemed to be overcome
by that time. Usually, however, the
modality showing the most rapid- de-
velopment indicated the child’s predi-

3

lection. [’m}mp% from this fact it might
hv s m] that A I‘l’lf’.l(]"llﬁ\ nmuuu lnt:f'luse
for lIu: urhlc child, the ;uuhtnr\' p’uh—
wity matures earliest; for the visile
child, the visual pathway. With matur-
ation, there is an llLLiillijlﬂli;\’ilig devel-
opmental secuet i, the earliest
to mature nmmn*ttx:‘g. thf_ carlier devel-
opment of functian, The auchile ehild,
then, not only matures carliest in an
auditory sense but also develops his
more mature pathway with the greater
case. Here, use of the pathw ay assists
with its development. Tt comes to com-
plete function and use at an early
age. Practically, this conclusion would
mean that both pereeptual and concep-
tual function would develop early with
tﬁn%(’f[nf‘nt [ & lt‘]\‘ m(i Aceur; ite r{cqﬂl‘ﬁ1=
tion and use of s])i?:i.‘h. The -visnual
function of such an “audile” child
could be cither rapid or slow i its de-
velopment. T 1t s rapid, ﬁ:.uhn;,_
w ould be accomplished easily ; but if it
is slow, reading nught he delayed
somewhat by tht: need for compensa-
tion to assist the auditory pathway, If
the visual were very slow indeed, then
rmdmg might present a real block
since only the auditory percepts would
hr: ,i\"ul LNE 'm{I whiIc u*u:lmg is more

sion,

The visile child would pose quite a
(]!FEI‘E"it prnhlem. If he is average in
%llghfl} 1fﬁ:z_ted mn tlm Early !-—.;h{ﬂjl
years. I, however, he is markedly
slow in mldltarv perceptual develop-
ment, high nm:ingr:nce providing al-

most automatic mmpcnmtmn or the
services of an alert and patient thera-
pist would be helpful.

To understand the effect of modality
preference on such skills as reading,
speech, and spelling, one must not only
be able to isolate the preferred modal-
ity but also he able to assess the level
of achievement and the potential for
training of whatever modality is de-
laved in its (IEVEICmeEHt

“While the emphasis here has been
upon the development of visual and
auditory pathways, the visuo-motor

and ‘moto-kinesthetic pathways need
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equal attention,  Tn some wayvs they
are perhaps the better attested of the
developmentally related modality fune-
tiosis. as Frostig (3) and others have
dewsonstrated,

Attempts o reduce the effect of a
lag in developmental progression ‘in
any one of the modalities have been
somewhat equivocal.  Auditory train-
ing for children with slow development
of such processes as discrimination,
memory, and  sequencing  along  that
madality has produced good results in

_soie ehildren and failed to produce re-

sults in others,  These are clinieal
daty, however, mil should be studied
under the more rigorous analvses of
research, thlclmn with poor auditory
diserimination who showed what was
believed to be cansally. related speech
articulatory  inacenracy failed to im-
pProve m ‘iu(lltni’y discrimination with
directed training, On the other hand,
children with inadequate auditory dis-
erimination who had difficulty learning
to read, again with auppmcﬂ ;lm:a] re-
thmnshms did indeed improve in dis-
uznmmtmn with training.

The major importance of the modal-
ity distinction lies in the direction that
it may give for -assisting the under-
achiever, Too often the remedial read-
ing teacher follows the saime pattern n
remedial  worke  that  the  classroom
teacher follows in general instruction,
We have long assumed that a particu-
lar method or pattern for teaching or
remediating the art or skill of read-
ing was appropriate—whatever  that
method might be,  The concept of dif-

ferential - modality  proclivity  would .

argue for tailoring the instruction
the remediation, especially the latter,

to the capacity of the individual child,

To illustrate the problems that arise
when this tailoring is not done, con-
sider the child who has an inadequate
aucitory perceptual ability as demon-

strated by his incapacity to differenti- -

ate the sounds of the language, retain
ancl yeeall them, sequence them prop-
erly, or associate them with previously
lentned  vismal or tactual- kinesthetic
clues when he is faced by an instrue-
tionnl or remedial program hased on
the learning of phonics, Consider also

THE MODALITY CONCEPT

the child who tkmnnatr&tc’ a slower
progression of his vizual skills than is
expeeted of him and who is faced Ly a
school-system approach  that  fosters

sight training.  In cither instance, the
failure to recognize the differential
modality distinetions for these children
almost foredooms them to failure in
achievement of reading.  \While the
foregoing may affect in a major sense
only a minimunn of the children who
are underachievers, it may be partially
at the base of a wide variety of ather
problems engendered by the original
failure.  DPerhaps the entire thesis of
the argument for considering the ‘mod-
ality distinetion can be most sueci s 4y
stated as providing a way of under-
standing  the underachiever,  If, in-
dleed, he can be scen as a child who is
underachieving because of some real
modality distinction, then programs
can be developed that will be of assist-
ance to him, _

To this date, attempts to predict
n;afling ])ff)l)iil]ih from results on prim

rg\\nr(lnlg \Vlnlt_ _it.l% tlue:_ _that i
greater number of children with poor
readding achievement than with average

_reading achievement showed poor vis-
ual and anditory  discrimination and

memory, the number of false positives
has made the prediction an unlikely
olie, Ii’uwevcr‘, nt the time whi:n jmar
the ])I‘LEL’HCI‘ nf poor \'liﬂ!ﬂ' or aucllmry
pereeption can point the way to di-
rected remediation,

The second important aspect of the
model presented as Figure 1 is the
time=hound progression of the neural
system building each succeeding layer
upon previously developed layers Doth
in the sense of maturation and devel-
opment,  The infant begins life with a
mature and well-developed reflex sys-
tem which soon differentiates into o
hridge permitting the flow of environ-
mentally induced signals which pro-
ceed from input through integration to
output. At this stage, psychologically,
only recognition is achieved, not com-
prehension, At this lavel of hehavior,
the child learns to imitate and echo his
environment,  He learns to diserimi-



Q

ERIC

Aruitoxt provided by Eic:

WEPMAN

nate the sounds of the language he
hears and later to differentiate the let-
ters amel other forms that he sces.
Finallv, he develops his highest level of
neuril ives, inte-

behavior: he  rece
grates, and expressges signals from a
variety of madalities with comprehen-
sion of the input ; synthesizes and as-
sociates  the mterpreted  signal  with
]HL‘\I(:HH ]mrmng .mrl fnrmul'm:- an

rkn[¥1h( [:i:rt:c]plu'll ])H._’lll]“llihtlf
preoperational learning described most
unnpkttl} by Piaget and his followers
as “sensorv-motor learning” (2) and
the more complex, conceptualizing
type of learning with Lmn]uehcmum
and intent,  Attention in this paper is
(IIFLCtLil o t}lL fnrmu, m:;t hu:’m*-.f: it is
lht: two hut bLf:im:;-L it seems th‘lt there
has been overemphasis on the latter for
beginning learners of any new skill.
This overemiphasis has led to a tend-
ency to focus on the child’s attack on
new learning at the conceptual level,
frequently before the child has estab-
hs th n pmpe:i pctteptu*ﬂ h;lsr: for tlnt

lhcn 51111:]}! ﬂf !aym]m] fum‘l:\tmn ]mlnti_rl
out that
sight into all representation, including
lmgm%tlc will he obtained only hy op-

rating on the assumption that hllgllla—
llL representation emerges from and is
rooted in nonlinguistic forms of rep-
resentation,”

"The child having difficulty learning
to read, it is here argued, may well be
started at too high a level for him if
comprehension is demanded hefore he

has mastered the preverbal perceptual

distinctions necessary for phonic inter-
polations,  The development of the
maturing perceptual level can he seen
in the progressive achicvement of such
skills as diserimination, retention and
recall of sounds and letters, sequential
ordering of phonemes and graphemnes,
atdl the ability to interrelate one with
the other,

To illustrate what it is the child
must learn and be able to use at this

pre-comprehension level of hehavior,

... a fuller psychological in--

5
the act of auditory diserimination must
be explored in detail.  This auditory
perceptual funetion is the ability to dif-
ferentinte each sound of the Ianguage
from cvery other sound of the Tan-
guage: at its grossest level, for exam-
ple, the ability to separate vowels from
consonants, then vowels from  other
vowels, and, finally, consonants from
other consonants,  Vowel diserimina-
tions are, for the most part, well ac-
complished by all but a handful of chil-
dren by ‘the end of the third vear; yet
everyone experiences some  difficulty
leL ’l’!nlllhltll}” cer t;lli’l Viw Ll*a fri}ﬂi
others wlien a]mLcn Did he say pen or
pin? is a common adult question when
the context does not provide a satisfac-
tory clie,  The difference hetween the
¢ and @ when used medially in a single
syllable word is a minimal contrast of
considerable difficulty.  The distine-
tions  hetween some  consonants  are
equally difficult—p and b, for example,
cannot he considered as within the dif-
ferential speaking armamentarium  of
the child until he ean listen to word
pairs like pat and bat and pin and bin
and recognize them as being ditferent.
The linguistic term for this recognition
uf difference is c:'lllr:i:l the method of

“minimal contrasts” (/). A growing
hody of research now points to the fact
that this ability to form minimal con-
trasts is a flew:lr_qnng process that goes
on qmlL ncrrnﬂl]y in children through

_____ Some children de-
\QIQ]} ‘the 'ﬂnhty carly in life; their
speech efforts reflect this early devel-
opment, They speak accurately al-
most from the onset. They have the

‘ear’ to guide their specch attempts.
Other children, however, develop this
diseriminatory ability more slowly and
their speech accuracy often mirrors
their  development,  Some  children
have difficulty with auditory discrimi-
nation throughout their lives and learn
to speak with accuracy only hy com-.
pensatory means,

Turning back to what has heen said
about Charcot's concept of learning ty-
pology mentioned earlier, the child.
with good intelligence but slow in de-
velopment of auditory diserimination
ability would undoubtedly need to be
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thought of as a “visile” child or per-
haps “tactile” in his learning ; the child
who %;I{‘ﬂlxﬁs early and *lti‘uﬁlttlx ?ult
later shows some difficu

the <istinctions necessary fm‘ (llﬁ::l en-
tinting visual forms wenld most proba-
Dly he “audile”™ or “tactile”  Some
children, of course, will be found who
are slow at developing any of their
perceptual  skills, regardless of the
modality  involved.  These children
would need to be classified as mentally
retarded since they would have no ave-
nue open to Lh;m for learning; after
all, that is what is meant by mental re-
tardation—the inability to learn.

Stress needs to be placed in initial
stages of learning on the perceptual
level, or the later learning at the con-
ceptual Tevel may be faulty and without
a basic structure npon which the child
can develop  his  linguistic  skills,
Where a lag in the developmental
Process alnng any of the madalities can
be determined, the remedial task seems
most properly directed at that mod-
ality, 11 suecess canmmot lie achieved
through such a direct approach, the
teacher should tnrn to the other mod-
alities since reading, like speech or
writing or spelling, cannot h:, consid-
ered the product of any single modality
but rather a confluence of them all, It
is helieved that this ;:anr'ﬂ]?crl attacle
through parallel alphabets is the source
of the success achieved with  such
teaching - approaches as the Initial
Teaching Alphahet (4) which takes
advantage of a common alphabet of
sounds and letters,  Similarly, the Illi-
nois Test of Psycholinguistic Abilities
(7) develops with considerable acu-
men the modality differential in lan-
puage acquisition, especially at the
conceptual level, '

No hrief is held here for or against
any specific teaching. method, It is be-
lieved that any method ean be adapted
to the purposes of modality distinctions
or reduced to the level of perceptual
function, if needed, Tvery teacher and
therapist whose unlikely task it is to
make every child literate must, at this
time at least, be ingenious enough to

THE MODALITY CONCEDPT

provide the materials necessary  for
such teaching. Unless the writer’s es-
timate of the commercial adjuncts to
reading is in error, however, and un-
less the propesed approach to under-
achicvement turns out to he totally
unsuccessful, materials will be pro-

“duced in great abundance,

In summary, this paper has stressed
two factors—the differences  among
children in their use of specific modali-
ties for learning and the necessary es-
tablishment of pereeptual  hasrs for
conceptual learning. 1t is hoped that,
at least for the child in need of reme-
dintion, education can take on the na-
ture of a child-centered program and
<hift away from ready acceptance of
automatization and conformity.  While
one speaks of education in the mass
sense, it is the individual child who
must learn, Tt is for his good that the
ideas here proposed have heen formu-
lated.
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The Transfer from Modality
Perceptual to Modality
C’;ﬂncepuml

ALEX BANNATYNE
L,mwrsny of [Ninois

EVEN WITH THE PRESENT state of lim-
ited knowledge ]imwaard by psycholo-
gists, neurologists, linguists, and cdu-
cators, the topie of the transfer from
modality pereeptual to modality con-
ceptual would  fill several thick, vol-
umes.  The most that can be done in

this paper. thercfore, is to indicate to
. I{"lthf.‘l‘a ‘m;l LInm:l 115 let ﬂ]i‘iL 15

oy all seems to jmmt tD at lc’zst threc
and probably many more, levels or
areas of functioning,

The sensory level

The first level is the sensory, which
includes  hearing,  sceing,  movement
sensing, and touching, as well as the
primary areas of the cortex where the
sensory signals are first received and,
from the sensation aspéet only, identi-
fied as having primary physical attri-
hutes, e.g., shapes, noises, colors, hulk,
IHowever, there is no recognition and
still less understanding at this level,
Neurologically, this sensory input is
very likely decoded in this simple way
in both the sense organs thfl]’i%i‘.‘]\'i‘h
and their respective primary cortieal

‘areas.  These functions, which operite

well even in bhabies, must ohviously
be intact if a child is going to learn
to read in the usual way; vet many
learning disability cases with primary
netiro-gensory  deficits  remain  undi-
agnased. By the time a child learns to
read, he has usually acquired a fully
working auditory/voeal lang uage
therefore, all he has (o do is associate a
vistial code with this auditory/vocal
code,  However, many learning disa-
hility cases do not have a competent
auditory/vocal language, Defore ex-
amining this audiovisual linkage, the
way in which auditory/vocal codes he-

come associated with meaning will he

-
#

discussed.  In doing so sound-label
(and Tater, wivual-fabely will e used
rather thm the mnbignous term word,
These terms are, It‘h]i;‘L’li\l]\ short-
hand for the spoken or heard word and
for the read or printed word, the latter
representing | the  suecession of  pho-
nemes which comprise the former,

The perceptual level

Much of the experience most people
have throughout their lives is nonver-
hal even when verbal activity is going
on coincidentally.  One drives the car,
watches television, listens to music,
and plays sports.  This direct exper-
iential material is built up, some of
it selectively from birth, coming in
thmn"h tlw Im:!\, .md lt-. senses into d

t)lhr: Cngl]ltl\i‘ ]n'm:;-e.-s.g' m clms
index, superimpuose, and freely associ-
ate the received images into concepts
or meanings,  Thus, when one sees a
particular chair, he elassifies it nonver-
bally as one of those single-scated
picces of furniture in which one adopts
a specific relaxed posture, A nonver-
hal infant could coneeivably not he ae-
uainted with the sound-tabel chair
and vet know its function.  Thus, per-
e:c*ptiim combines identified  sensory
input data with meaning or concept,
the latter heing a function of utilitarian
attention or other survival-value ex-
perience,  Neurologically, it is possible
that this pereeived meaningful material
may in terms of memory be stored in
what Penfield and Roberts (8) call the
“interpretive  cortex.”  They state:
“Psychieal respouses may he called ex-
pvrwntml or interpretive.  They have
heen ohtained . . . only from certain
portions of the u'm]mm] lohe cortex in
either hemisphere,”  Mueh of this ex-
])C‘ﬂ(‘llh 11 or P{'TEEPHIJI ]HL‘THCH‘\ ]J'\.nl
is nonverbal in the striet llngmmc
sense, The unit of perception then, as
an internalized composite of meaning-
ful images, is termed a concept, More
enrrectly, a percept is one type of eon- .
cept, namiely, one which involves an
immediate %El}"ill'lg of the environment,
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The conceptual level

A coneept can be deflined as an en-
during (and most likely progressing)
coalescence of related mmages usually
i the form of a class (eg., govern-
ment, tahle, furniture). \Whereas a
pereept  must  always  involve  an
mmmeelinte lﬂL‘dl‘ilI!”f!ﬂ interpret ation of
the envirotunent, a concept may be ma-

nipulated internally without reference
to ihe immcdfﬁte nonverbal physical
i one ponders on a
"'prﬂhlﬂﬂ or next

rllhlm;'tic

,,,,, internally,
T Imught |nncvss¢3si |n'u in?u place with
ar without continuous or intermittent
nony Elllll pc u-pta \ “.llChl]]:lle‘l’

on th(‘ ]r’mh uf prcvmu% c-s.pc*rlr:nu}x

huilt concepts under circumstances of
Conceptualiz-

acute visual perception.
ing (thinking) usually includes some
form of reasoning, a process which in-
volves the manipulation of the rela-
tionships hetween separate image-type
concepts, (eqr,, Tf T put the chair on
the table, T will be able to replace the
broken eleetric light fitting),

Symbols

A }:jvmiml can he defined as an “ob-
“thing” which, heing indelibly
ﬂsszf:chteil in the mind with another
“object” or “thing' serves as a recall
agent for the latter, A flag can sym-
bolize national identity, and spoken
words can symbolize 1I111nst anything.
The important point is that the sym-
holic aohject is, in its own right, also a
primary abject which is sensed, per-
ceived, and eonceptunlized,  When
these symbholic ohjects are verhal labels
(symhols) of various types, one calls
the pureepts, coneepts, and relationship
reasonings which they represent a spo-
ken langunge, C)Iwmtish the purpose
of wmlmhz systems, such as spoken
nguagei is to enable men to commu-
nicate or to reason without having to
manipulate  real  objects  direetly.
Instead of showing people liow to put
the chair an the table to get to the hro-
ken light, someone can instruct thcm
by the use of sound-label substitutes,

THE MODALITY CONCLPT

Thus. the spoken word may facilitate
conceptualizi is not itself con-
ceptualizing, Suilt less is verbal activ-
ity equatible with abstraction, which 13
a higher order C(TIILC;IIHRII?H‘I” process
fn'qurnth visuo=spatial in modality, as
for ex ’unph: in abstract art,

I the written form of languages is a
svstem of secondary (wgnll) svinbals
IL‘I’JIE‘%CHUII“’ the primary (auditory-

vocal lsymbois which in turn represent
the pcrf:cwcfl HI}JLCtH or Cﬁ;llt‘%f:t‘(l con-
E(‘lli%

uht;h are (]u’uﬂv au]!—.u] pgru'wecl
and conceptualized just as are hoth the
prnn ary auditory svimbols and the ori-
ginal ﬁh_]ett%' Therefore, a written
phonetic language expresses a sensory,
perceptual, and conceptual system, the
latter two heing capable of symbolic
expression through two symbolic sys-
tems.

Ihc wiav in which the psychologicnl
prucc-ﬁ;‘ are cross- rchtul

,sr_-ntc,l in some tI,L,',.uI in tahlc i.

Symbaol systems

self-explanatory if
it is ecxamined carefilly.  As one
moves down  the imagery or symbol
system columns, their content, the ver-
tical flt:vt:kipnlf:ntal processes, and the
horizoital association processes  he-
come increasingly complex, a fact
which is not surprising since the tran-
sition from the top left-hand sense-
data corner to the lower righthand
reading/reasoning corner parallels the
likely psychological evolution of the
human organism,

z\lthaugh the- c]evel@pmcnﬁl pro-
gression may sometimes appear to op-
erate on a continuum from sensing
to thought, probably it does not do so.
Tt is highly likely (and at the sensory
level f:mly certain) that specific areas
of the brain may take care Elf C'u:h psy-
;Imlngm;!l function, name
menorizing (as an aspect of peﬁ:mw
g and simple eonceptunlizing) and
thinking (4. 6). Tt is also probable
that each of the two symbol systems,
being of sensory angm, lms its speclﬁc:

Table 1 is largely
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neurological territory, It is not a con-
tradiction oi the foregoing statements
to sy that all these neurologieal facets
of the brain overlap and interlock in
unbelicvably intricate  interconumnmi-
cation systems, Psyehologically, these

Hre the association, control, and feed-

hack —processes through  which  the
functioning of the parts 1s integrated,
The higher lunumm tn“’L‘IhL‘ \_\_11_11
the complex s
quencing the m\nhc us lllv 1nLﬂtIm=
rate all the lower levels in their opera-
tion, Tiven so, one can obviously think
in the absence of immmediate SCNE0OTY
stimuli, :

The childhood development of con-
ceptual imagery and thinking has heen
mvestigated hy nmany pcnple notahly
Piaget.  The work of the “symbolic™
lugludn_ﬁ 15 also relevant to the laws
and  rules of human  thought. Al-
Lhc’mgh Osgood, Wepman, Kirk, and
others have constructed excellent mod-
els for the hierarchical classification of
language ;mcl cumféptlmii;ing ]’)run
COSSLs
cal :lwtmr;tnms ]le Teen nmde thwu;n
imagery/concepts and the two symbol
svstems, QOsgood (1963) has .llkl]\'ﬂ:il
the relationship hetween meaning and
sentences, particularly from the syn-
tactical ])h.vz:lm ingruistic ]mmt of view,
This approach with itt- me;mmgl&%s
word  forin pools,” ar:umntlc key
sorts,” and ¢ cagmtwe mixers,” seems
most fruitful if only because meaning
or conceptualizing 1s theoretically dis-
tinguished from (and related to) words
and syntax. Though Osgood explores
cognition, semantics, and linguistics,
he is not concerned with distinguishing
between auditory- and visual-symbol
systems, except to say very hriefly once
or twice that man does not speak the
way he writes,

The essence of Osgood’s thesis s
that during the encoding of an asser-
tion, non-word meanings selectively
ih.:ternm on a probabilistic basis, the
“choice™ of words and their positional
sequence, It is difficult, however, to
determine if Osgood considers abstract

coneeptual thought possible in the ah-
“sence of internalized signs or symbols,

tating, expre

THE MDH:’\LIT\ CONCERT

Inhelder and Piaget (1938) hold that
logical thought processes are  not
fnumlml in verbal svmbals or linguistic
material,

~ Before going on to the part played
by the association, it is necessiary to
cmphlsln that in the interests of clar-
ity and Drevity the writer has vastly
oversimplified hoth his coneeptualizing
af the whole topie and the lll:lll’ﬂ]h‘.—
chology” involved.  Many consider that
the zensorv-neurological * ‘workings” of
the hrain most likely operate on a Dasis
of a stochastic selection of bits of
stored information of any and all kinds
and of matching, integrating, decoding,
amd  encoding Ihem nw'mmgfuﬂ\.
Visual aud ,m{litm\ IMEEErY My even
he stored in operationally different me-
mory systems (1). the former perhaps
heing a “spot™ or hit matching process,
whereas the latter may be a more
gestalt-unit sort of registration. This
supposition would explain some of the

~real problems o few dyslexie children

have matching a well- learned .Lufhtm‘\'/
vocal ]elllgll’t‘TL to or from its visual/
written version. It also fits in \\1tl
Osgood's contention that the word is
the base wnit of language and, by im-
phcatmn. that the concept is the base
unit of thought.

Thinking, reasoning, and
ngu,lge

Although language is not thinking,
it is a symbolic medium for facili-
,,,,,,, _ ing, or communicating
thought; it does so with varying de-
grees of accuracy.  Sometimes, for ex-
ample, when  speaking quickly one
chooses a word to express a concept
even though he knows it is not an
exact match. Nevertheless, since lan-
guage—or more precisely, words,
phrases, and sentences—roughly mirror
thought processes, it is possible (as the
symbolie logicians have done) to use
them to stucdy. the nature of thinking,

As thinking (i.e. t:cmc:cptua]mug and
1(‘1%mnng) c;uumt occur in a vacuum

thc tntdl lxrgccgs mvolvc s one or more
of the following: a) actual sensory ex-
tenml objects (the wateh repairer situ-
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-ation ) ; ) the internal images of those
objects  (the artist who paints from
mumory or conmposer whose memaory
imagery is auditory; or the choreogra-
phut’ whose mewmory imagery is par-
tally kinesthetiey @ e primary audi-
tory  symhols (speaking and listen-
ing ) : or d} secondary visual symbols
(i*:;:it]ini'f anddwriting) \_ll these,
usually in various CONtiNuo: JSyvoshifting
permutations and r:mn]mmttr:n‘ls parti-
cipate in thinking and rveasoning, hut
only n) and b can be the subject mat-
ter ulngh ]&. Lhe content nf Lhc lhln]s.—
ing. :
pect is a proce
lating this tmltﬂnt th(: term Hmmjw-
!n‘!nu; is used TILC;I.H%L‘ when actual ob-
jects, as in a), are represented as an
munediate ccruc;‘pt/cgut;ut they are
often manipulated by the hands usually
using tools  (hammers, trucks, or ra-
dar) at the bidding of thought/reason.
\pdrt from the nnagﬁ/;mu;pt content,
what does thought/reason have which
mtgnmlh mampulate thesrzﬁ lllc an-

vnlvmrr active l:]l'illge w rﬂught hy some
]}h\ sical or biological agent or agents
in the widest sense of those words,
Note that the active- -change may he
zero beeanse %Iltli‘ltY is one extreme
end of the change continuum. These
changing space-time relationships of
external objects (or the internal equiv-
alents of the latter, namely, images.
percepts, conecepts), when processed by

the human brain; are thn‘llung and réi-

the assertion, “I am

soning, Kven
happy ™

logical ego- environment homeostasis,

an interactional continuing space- tlme

relationship.

These internalized relational QIEE
ments hetween i immage-type concepts are
actively utilized in the neural thnug]]t
processes so that the human mgxunsm
catt postulate trial manipulative “runs”
of the image/concept-data without hav-
ing to deal with or handle the ob-
jects themselves, It is not too much to
suggest that thinking and reasoning

evolved hecause there was (and is) an
immense survival value in the organ-
ism heing able neurologically to simu-

denotes a certain z:nclr:_n:ﬂna-'
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late (symbolically and sometimes ab-
stractlyv) actual or possible or even hy-
pothetical series of interrelated events
without the actual events oceurring or
without the objects themselves heing
present. A definition of  thought in
those terms would be the dynaniie
(neurological ) manipulation of inter-
nalized . models  and  their  interrela-
tionship® structures, all of whicly at-
tempt more or less to simulate reality
(cgr. planning a road system or even
an abstract painting ).

These thinking and reasoning relu-
tionship nui uupuldt‘una are the key to
the nature and structure of all mean-
ingiul language as svimbol systems,  In
fact, morphenmes, words, phrases, sen-
tences, and—;irom another ‘H‘lgli‘gaylk
tax are no more or less than auditory
or visual labels strung together as the
communicative ndfeliing  cquivalents
for pure sensory-originated (in the
past) image concepts and their direct
imterrelationships. The 1

communici-
tive aspect may he mtm‘n.ﬂiy facilita-
tive, or externally transmitting, or
imth

one ean 5.,1,;: tlut ﬁf‘:;t_, thaught is the
fundamental reason for the existence
of language; saf;t;;_mc_i, that thought is
unt language m the “‘word-sentence”
sense of the term g third, that as well as
congepts, an essential part of thinking
is to he found in the manipulative rela-
tional elements  between  concepts;
fourth, that these - relational factors
have reality in space-time changes;
and fifth, that they can exist as inter-
nalized dynamic (or passive-ohserva-
tional) models which can be manipu-
lated hypothetieally. DMost important
of all, these relational clements thems-
selves can be symbolized (or repre-
sented) on the verbal word level, and
moreover these verbal equivalents of
space/time relationships only become
truly meaningful when they intercon-
nect coneepts: for example, a) 1 can
actually leok at a bush bhelween two
trees; h) I can pictoriall imagine a
bush between two trees; . w1l ¢) T ean
say or write YA bush befweeen two
trees.,” If one adds the movement-
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change relation to the mix, 11-411;111\ i
the fm‘m of a verh, d) I ean say A
hush iy standing ba ecen o !1:15,'
The complete relationship of bush and
trees is 1) in the present tine, 2)
standing f]mr;uigmc'lllv Qi at;m; -
tiony, and 3) between, '
the center.  Similar dnzz]_\.
made for auditory, l~:ingstlw,it/nmtﬁf,
tactile, visceral images, or anv other
kinds of imagery IﬂC]It(]H’l”’ mixtures of
these.  Even abstraction in ‘thiz con-
LNt iﬁ H ]mxdmh:u‘:t;ﬂ image- -conce]t
,,,,, essentially tmnu’rlu] m
lmtlnc w hlch may sometimes be repre-
sented verbally.
U nfr)t’lun.ltv]v space permits no fur-
ther claboration of these aspects of
thinking or the parallel symbolization
process, language,  Much of the above
seetion has stressed the association of
' ll'lldgt/f:(lﬁti:pl with language symbols.
particularly the auditory symbolic sys-
tem. There is a need to elarify - fur-
ther the association Processes between
image/concepts, their auditory sym-
bolic system, and the visual symbholic
svstein,

Meaning to sound-label
association

One point needs to be made clearly
syntax or the sequence of auditory
symbol-lubels is almost completely cle-
termined hy the interrelationship de-
terminants  linking  purely nonverbal
lnhlgL‘/C‘GnCEpt% Image/concepts as in-
tf:nmhsgd thmg:.‘ are action-manipu-
lated in space-time, selectively qualified
with intrinsic attributes, and quantified
hy relative evaluations; and it is the
sequence of these factors which deter-
mines syntax ; e,

The heavy|man late  [the hrown [bread
quantity  [thinglactionfquality thing

If one asks why the sequence '%I‘li)_](_‘Lt-
verhb-object (or its linguistic equiva-
lent) ocecurs, it follows that this is the
visual temporal sequence of the event
m terms of their cause-and-effect im-
_portance to the speaker; c.g., “The
heaaoy man E'lli%uﬂ to be consumed the
E i bread,” - The continuing con-
e LION 18 ]H‘Dl)ﬂ]l]\f centerecl arotund

the heavy man and his diet.  The first
“thing” mentioned is usually the most
important  from  the ‘“stage-setting”
point of view: eg., in the sentence,
“The ]11*(3'\,'\11 bread was eaten by the
heavy man,” the "!IJLJLL’I‘ no doubt feels
the bread was most important. and the
continuing  conversation  is probably
centered  around  the bhread. Tt is
worth noting that habitual thought se-
(uences z!exelnp cliché-like habitual
word sequences; eg., "What is for
dinner tonight, dear #  These can he
antomatically  processed at  speed.
However. original or strange thoughts
(or when listening, words) may he
very hesitantly prnccs%ed (4). The
foregoing discussion hias elaborated the
Iclatmna]up of syntactical sequencing
to meaning sequences. The  image/
concept to sound-label association has
been  described earlier in the paper.
There remains the auditory-to-visual
svinhol system association to clarify.,

Auditory label-visual label
:lssﬁuilll(}n%

In learning to read, children learn l(z
associate sound-labels with visual-lahels
(and vice versa) on both a gestalt
whole-word basis and on a phoneme-
grapheme analytic-synthetie basizs.  Of
course, there will be a bias in keeping
with the -method used to teach the
child to read. hut children taught to
look-and-say will eventually ﬂi:\'{:]np a
somewhat crude phoneme analysis and
blending attack to use on new or diffi-
cult words.  Although children taught
through phonies analvze most words,
there are some words with distinetive
visual patterns which they seem to
recognize immediately as a  gestalt.
Most rescarch indicates that a com-
hined method with a slight emphasis
ont phonics is the most efficient tecl-

“nique for teaching reading. The three

quarters of beginners who are verbally
competent will rapidly learn to read by
any method and taught by any teacher,

However, the least competent quar-
ter of beginner readers, together with
the severe reacing disability cases, is
quite a different educational proposi-

tion, Slight differences in teaching
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t:;-;]nuqu:;"z. or %.:;n-sur\ ti‘fm’nnii‘ n‘l.n

t.iimnent ihc i nclnng nf apcuiu
remedial methods to specific deficits
has been dealt with in another paper
(2). The associative processes in-
volved in decoding. (reading) or en-
coding (spelling and w riting) from the
mlchtur\. visual immt of view, 1c,, tak-
ing the' ‘meaning’ for granted, will be
briefly ontlined. The child has to turn
the gestalt of letters into sounds or the
Cgestalt of sound into letters.  Most
competent adult readers can transfer
mstantly eitl»r way, but the heginner
or poor reader who cannot recognize
or %132“ a particular word has to cope
with it with an analytic attack of some
kind., Content may provide  some
clues, hut often there is insufficient evi-
dence for even a reasonable guess.

Irregular ('_n"tlmgi‘aphy
The phoneme-grapheme matching
(orthography) system in Lnghsh is
notoriously irregular in hoth decoding
and encoding, (Here decoding refers
to decoding the visual graphemes into
.un]ltun phonenies; and encoding, to
“translating” the auditory phonemes
into visual graphemes, The fact that
there are freo stages or sets of hoth de-
coding and encoding in reading and
spelling is never mentioned or made
clear by most writers.) Because gra-
pheme-phoneme orthography is so ir-
regiilar, each paired association as it
appears in each word has to be learned
by rote nemory in association with the
‘only distinctive feature of that word,
namnely, its meaning-in-context. The
dog is a bow-wow ; the knights botw to
the queen; the :u'ch:: “aims his boe;
the bough is on the tree. The girl ties
lier hair with a botv because her bean
is coming to meet her.
The phoneme-grapheme rote me-
mory association  (within  a  single
Ycontent-menning™) -is extremely diffi-
cult to estahlish in most severe reading
thm!nllty HETC
ingrain is the rapid automatic sequenc-
mg of these associations—what read-
g or spelling is.  Investigation of this

EKCH'IEHIW\' leads to the conclusion that

Aruiext providea by enc

Iiven more difficult to
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C]ulzi:en ]1(2% n thuz ]mnl‘ ;L])!lli\ to
identify auditory-phonemes and in. the
sequencing  (blending ) aspeets of the
phoneme-graplhieme association,

\ll(]l[i’)l) diseriminacion of
phonemes

Usually children do not need to hear
the separate phonemes within a wored
when they hear or speak them in nor-
nial Lcm\;rhatmui Nuo doubt to some
extent the economies of the nt‘lll’l}k‘lgl-
cal computer do demand “hit” storage
of sounds possibly in two  separate
places, one for listening and one for
speaking, This process is largely au-
tomatie, and the sequences of “hits”
h;;ﬁmc m 11.11 mtc:nt% dﬂil pur]macs ges-

Inhty ,lu mt hstcn a;zlir‘ltgly. tlu:n'
registration and production of words
may be somewhat distorted. Tn the
course of normal conversation, the au-

ditory closure of other people (closure

‘copes with accent variations and the

like) who are listening makes ap-
propriate allowances for these mis-
pronunciations so they do not matter.
However, in reading and spelling they
can be a distinet handicap because the
distortion  of phonemes creates even

‘more chaos and irregularity with gra-

pheme processing.  When spelling, one
internally sequences the phonemes and
transposes them into graphemes. Tf
a) the phonemes are distorted, b) phﬂ=
neme-grapheme Lﬂrrc:e,lmnﬂence is in-
herently irregular, and c¢) the pho-
nemes are auditorially unseparated in
an outhurst of sound, then the gra-
plieme (and hence ]Ett{,r) sequencing
output on paper will be equally
chaotie, Likewise in reacing, even if
the poor reader with these three handi-
caps was able to split up words into
purely visual grapheme segments, the
decoding of them into their I’LH]’ILCU\”
sequence of correct phonemes (which
would then be blended into gestalts of
sound) would Dbe equally chaotic.
This process is what happens even
though on tests there is nothing wrong
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with the hearing or mental ability of
these children.

Therefore, in those reading cdizahil-
ity cascs whose vision and mator in-
tegration processes are neurologieally
111Lu: . one 41:)11]:1 emlnik onoan mli:n—

sizes ]ls.tg‘ilnl“‘ 1o w ult]‘a :ltld ulgnhf\ ingﬁ
phonemes, Llc*ir phoneme articulation
s in L‘]ﬁtuhnn the correct ]j]g-nrhn;_ of
phonemes in *qu:c;h the permutations
and  combinations  of  phoneme-gri-
pheme memory associations learned hy
rotec  (encoding and  decading), in-
creased  auditory  closure  from the
child’s  own mispronunciations  of
somnded words, and the identification
of  mubiguous  graphemes/phonenies
from  the context of the sentence.
Iﬁiftlu;*t*tnm*e if t[]E%L ghiii]rml are

leafn to Ic:fu,l ]mcumc tlm L_‘nu‘_i{hng
process  involves the recall of pho-
neme-grapheme Eqm\'allfgl‘itf-. automati-
cally without the aid of the visually rec-
ognized stimulus of the printed word,
Huw{;\f:r any visual devices, such as
small letter cards or gr phcmc eards
which facilitate correct sequencing, are

very much in order,

Concluding remarks

This paper has surveved the ficld of
language learning in some of its ns-
peets only very sketchily, and nneh
supporting argument and evidence
have been necessarily deleted,  Tf a
slender ease has heen made for the im-
portance of auditory factors in reading,
it wail have served  its purpose,

Q
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THE MODALITY COXNCLPT

[hteracy is largely the result of legally
requiring ail Clnlehun to reach o high
level of attainment. If this require-
ment existed for musie, many might
be found “musically dyslexic.”  After
all, until reecently almost all nguage
wis expressed voeally,
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AUDITORY MODALITY AND READING

Auditory Modality, Rescarch
and Practice*®
. ANNEDMORENCY
The University of Chicago
THE PURPFOSE OF TIHIS PAPER i5 to dis-
cuss and attempt to clarity the role of
auditory perception, especially the fune-

tions of auditory discrimination and
auditory  mwemory, in the process of
learning to read. These functions, it is

held hiere, are important contributing
factors to the suceess or failure of chil-
dren in & norinal classroom and shouled
he more widely recogmized as such.

A coniplete definition and interpre-
tition of ‘auditory perception and  the
role it plavs in the mml'lht\ LHIICL‘]’EI of
learning  are  discussed in
this  publication [See Ch'lptg 1].
For present clarification, however, au-
ditory discrimination is the abilitv to
cifferentinte between  closely  related
speech sounds.  Auditory memory s
the ability to retain and reeall these
sotnds,  An important aspect of this
defimition should be kept in mind.
\udltm ¥ tlusunmn*llmn dnrl dllfhlf)l\
,,,,,, are
ni'::tlccl to as pci’u])uhli qimhtw ',md
are regarded as a part of the sensory
aural input pathway that contributes as
i Jorunduation for the coneeptual level of
learning and not to sensation plus
meaiting  as is sometimes  found  in
other contexts,

In linguists' tmmmulﬁg_‘v reading
decoding. It corresponds, in process,
to listening.  In fact, according to Cur-
roll (2), llicn: are two distinet stages
s]y_u[m to the carly reading process,
The child first learns that the aymbols
which appear on a printed page repres-
sent and  correspond, to his  spoken
language, In other words, the initial
stige nl' reading consists of decoding

is

! 'smt[v wits partinlly supported by the
Dup.utmuu of Health, Eduweation, and \\ful-
., U, 5. Office of Edueation, Project
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N I’IHIHI:HIUI] xiﬂ(] ;lll(llth'\

orthography into previously  learned
speech patterns, The sceond stage in-
volves comprehension through arousal
of associations to effect a mes aningiul
state derived from past verhal lv.u*mn“
The ability 1o diseriminate finge c]ii!u-
Cnees in a[:i:u]; sounds and to retain
and to recall them facilitates the phon-
ological development in very  vouny
children, language acguisitivn, and ar
ticulation  aceuracy, It tollows  a
rather natural logic that these abilities
wattld aid in the decoding.,

Sinee the early 1930 auditory dis-
crimination and memory abilities have
heen the subject of mach study relative
to specch f]uc]npnmnt as \\L" as o

reicclhing,  In mstances, intercor-
relations h;ue heen sought hetween the
four factors,  Such almr hu‘u re-
vealed that auditory
ties are related to success in hcaﬁmtlm"‘
reading, 1t is understood from these
studies that 1) there is a consistent in-
crease in 5!,su_nf]-ili-;crimiuatim1 “ability
with age: 2) children vary in the rate
of flmch)]:mtnt of hoth ‘llH]ll(iI‘ cdlis-
mx;mm- 3"’)

nation ,msl ,mrhlm Y memor \"h'la
reached Druition in some children until
the ninth year; and 4) the auditory
maisures are not'in themselves predic-
tors of success or failure in reading.
Wepman has studied auditory per-
ception and the relation it holds o
specch and reading in young children,
He has drawn similar conelusions from

nnl

his studies to the foregoing and s of-

fered a  detailed theoretical analvsis

pertaining to these conclusions (7, &,
9, 10, 11, 12). In addition to those
foiir potits, the Wepitin focis  his

that

heen  on  the  signifieant et
whether children have a speech defeet,
Iu x\hn h ave i uleqn:lic ."mdiim'\'

fn th-suhamg the un]:h ations fIf hiﬁ

n::;e:uxh .;ml Lhc hmimg uf nt]u.:i's;,
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he siudied as they reach school age to
determine whether their auditory abili-
tics have developed to the level that
phaonie instruction is bheneficial. Un-
less this rating is done, Wepman feels
tlnt it \ffmld be a cantmumg erron-

as thmlgh thcy can ]L";’lfﬂ Equally “L‘H
through the same modality. He sug-
gested grouping of children accord-
ing to modality abhility for learning as
determined by early assessment. It is
somewhat ironic that as long ago as
1935, Bond (1) cited evidence from
his inquiry into the same area that led
lnm toa Elmllar t’f:c_::nmmenchtmm

tures tlmt are now knnwn 1’:;-:g'1rv:1m;3
auditory discrimination and memory
and their relationship to reading abil-
ity, however, inquiry continues along
the same lmt:. It appears that these
similar researches are not executed as
replications of previous studies but as
if further probing might produce in-
sights that would strengthen the al-
ready known positive relationships and

provide a more definite, less complex

solution to the problem for those con-
cerned with the teaching of reading.
This type of solution to the problem
has not been forthcoming, however,
and it seems appropriate to expkn‘; the
meaning of this statement. Tlis writer
feels that auditory discrimination and
memory are but one sct of factors that
may contribute to the success or fail-
tire of children in beginning reading
inztructicn Virtuiﬂy ihsent in the
nDrmal pg]mlatlgns and e;-;pErzmgntal
populations which would put into bet-
ter perspective the overall implications
of the role of the auditory measures
in Dbeginning reading or in general
school achievement.

Longitudinal study
In an effort to address this particu-

“lar issue a longitudinal study of a

normal school population was hegun
in 1‘35 The children were initially
e _tf_ld pon entering first grade, at the
ﬁd grade, and again upon

AUDITORY MODALITY AND REAIMNG

completion  of third grade.  There
were 179 children who were present
for the entire three-year period.  The
parameters of the overall study in-

- cluded articulation, intelligence, andi-

tory and visual perception, oral motor
movement, visual nmotor ability, and
reading readiness measured upon the
completion of kindergarten to be coms-
pared with later achievement testing.

The specific tests used were the
Wepman  Auditory.  Discrimination
Test (7), an experimental test for au-
ditory memory using consonant-vowel
nonsense syllables, experimental tcsts
for visual memory and diserimination
that mcorporate ‘the use of geomet-
ric forms (4). the Lorge-Thorndike
Group Intelligence Tests (3), and the
Metropolitan Readiness and Achieve-
ment Tests (4) -for the appropriate
grade levels.

Although the final report of this lon-
gitudinal study is as vet forthcoming,
we have arrived ac some interesting
empirical corroboration for the theo-
retical considerations previously dis-
cussed. Table 1, for example, shows
the mean differences in auditory per-
ceptual ability between scores at the
first- and the third-grade levels. The
 test shows that this difference is sig-
nificant (p < .01). The same table also
shows the mean differences in visual
perceptual ability between scores at the
first- and the third-grade levels. These
differences are also significant (p <
.01). Thus, the notion of a develop-
mental progression in perceptual ability
is again confirmed in the performarces
of this population in the first three
vears of school. It should be noted, too,
that the coefficients of correlation of
improvement in the auditory modality
with improvement in the visual modal-
ity are low, a finding which means that
chﬂdren who unprave in one nmda]:ty

In other wards the Etudy has shz:swn
that pefceptual abilities develop signifi-
cantly in the first three years of school
in a normal population and that these
abilities progress individually along -
lines of modality preference at dtﬁermg :
rates | in.the same individual.
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AT FIRST AND

i Difference Standard
Test N {impravement) Error t
Auditory o . , )
Discrimination 174 3483 0.410 H.50*
Auditory o o o
AMemary 179 ~.314 0.076 =4.20%*
Visual o 7
Discrimination 179 2.430 0.128 18.92%
Visual , _ 7
Memory 179 2.810 0.149 18.19

COEFFICIENTS OF CORRELATION OF DIFFERENCE SCORES OF AUDITORY
AND VISUAL PERCEPTUAL ACHIEVEMENT

_Auditory
Diserimination

Auditory

Diseriminatiun [.00

Auditary o

Memory -039
Visual , ,
Dizerimination 110
Visual : _
Memory 016
* Significant at .01 level

Table 2 shows the relationship be-

tween auditory perceptual ability at the
beginning of first grade and school
achievement, as measured by the Met-
ropolitan Achievement Test subtests at
the end of the third grade. Auditory
pereeptual abilities (diserimination and
memory ) are significantly correlated
with cvery subtest of the achievement
battery (p < .01). It can be seen then
that auditory perceptual difficulties at
the begiuning of school may contribute
somewhat to the level of school
achievement for as long as three vears,
Table 3 shows the relationship of the
visual perceptual abilities (discrimina-
tion and memory) at the beginning of
grade one to the same subtests of the
Metropolitan Achievenient Test, mea-
sured at the end of grade three. Both
of these factors are significantly corre-
lated with most of the subtests (p <
01). The exceptions are visual mem-
ory and the two subtests, Punctua-
El{lC“ and Language Total (p < .05).

IToxt Provided by ERI

Auditory - Visual Visual
Meomory Diserimination Memory
1.00
=166 1.00
140 ; 198 1.00

Visual imemory and language usage
have no significant correlation, The
effect of early perceptual difficulties on
achievement beyond the third grade
has not been tested as yet. However,
a continuation of the present study is
in progress and should clarifv this
1ssue,

Conclusions
The findings of the present study
support those theoretical considera-

tions of the modality concept of learn-
ing to which it was addressed. That
perception is a developing process in
children into the early schoal years is
not being argued. The emphasis here
is twofold. TFirst is the consideration
of the effect that this phenonienon of
development may have on the child as
he enters first grade. Coefficients of
correlation, such as the ones presented
here that demonstrate significant rela-
tionships between first-grade percep-
tual ability and third-year achieve-



20 AUDITORY MODALITY AND READING
TABLE 2

CORRELATION OF AUDITORY PERCEPTUAL ABILITY (FIRST YE AR)
AND SCHOOIL ACHIEVEMENT (THIRD YEAR)

First Grade Scores

Auditory Discrimination Auditory Memory
Metropalitan Third '
Grade Achievement _
Word Knowledge 3424 e
Word Diserimination - 2738 L L
Reading 2254+ 24244
Spelling 282 200wk
Language Usa 24 2%x 2h7%*
Punctuation 03 : | 278%
Language Total J06** RIKLL
Arithmetic Computation 286%* 208%*
Arithmetie, Problem Salving L2B5** 226%=
N =179
=+ Significant at .01 level
TABLE 3

OTHER PERCEPTUAL FACTORS CORRELATED
TWITH SCHOOL ACHIEVEMENT

F‘ir‘st Grade Scores

Visual Diserimination . Visual Memory

Metropolitan Third
Grade Achievement
Word Knowledge 2435 242%%
Word Discrimination 230%* 269%%
Reading 243+ 237**
Spelling 240** 27 2%
Language Usage ' 2024+ 135
Punctuation 273 200*
Language Total 2674% 192*
Arithmetic, Computation 23] %= 214%+
Arithmetic, Problem Selving 263%* JA57%%

N =179 i ,
- * Significant at .05 level
** Significant at .01 level
ment, cannot be overlooked.: The specific rez,cn’nmendatmns which seem
stage of development in the various appropriate in dealing with all children
modalities and the adequacy of this entering first grade. These recom-
development to support the learning mendations follow the theoretical con-
that is necessary in the =arly grades cepts mentioned earlier that are sup-
is of crucial importance. to successful ported by the empirical findings pre--

O :vement in the early grades. sented here, In first, second, and

EMC 1e second consideration concerns ~ third grades in any elementary school,
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most children learn the three "R
whatever  methods  are
However, in every class will be chil-
dren who learn more slowly than oth-
ers,  The complexity of the learning
process does not allow full discussion
here of all of the possible fiactors char-
acteristic  of  the  slow  learner.
However, it would appear from the re-
q--ultt: Qf th; prtisz;nt studv th at one

cnnti:tmn one thlt can bt; assessed
quite readily, is the adequacy of the
auditory perceptual ability of first
graders, Tor the purposes of individ-
ual maximum potential education, abil-
ity grouping on the basis of modality
preference as shown by the test results
would seem in order.
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The Evaluation of Auditory
Abilities in the Appraisal of
Children with Reading Problems

“Riciarp M, Frower
University of California
IN uis nook, Language and Thought,
Carroll (7:62) defined reading as

. . the activity of reconstructing (ov-
ertly or covertly) a reasonable spoken
message from a printed text and making
meaning responses to the reenmstructed
message that would parallel those that
would be made to the spoken message,

Auditory processes play a nmjnr
role in the mastery of this “activity.’
The reconstruction of a spoken mes-
sage from a privcied page involves the
transformation of visual stimuli into
awditory  stimuli.  Graphemes are
transformed into phonemes; printed
words are transformed into spoken
w nrda 'IF a child is u'n'i’lﬂc to rfu:i\ ¢

c_u“:tcl}, retain thcm in accurate se-
(uences, and organize them into lin-
giiistic signs, he is ]1]_{:]3, to encounter
formidable difficulties 1 learning to
read. A careful appraisal of auditory
processes and skills, therefore, should
he an inportant featiire of the assess-
ment of every child with a reading
problen.

In accordance with most of the pre-
vious work iii the field, the first sys-
tematic approaches to the evaluation of
the auditory. abilities of children with
reading pmhlenm stressed  the ap-
praisal of the various nuchtgrg pro-
cesses that might be involved in learn-
ing to read (2). Thus, judgments
were sought about the following :



b
2%

Auditory sensitizity, in terms of the
(lzmmhlrllul .l!llllt‘s to hear a variety
of sigmals at appropriate levels of lowd-
A,

uditory attending, including  hoth
the ability to select a relevant stimiilus
hnm i I).l;ls.gmuml r:-[ nrgl:;v,mt '%n—

11

tion to relevant stimuli fnr nppmprt m
lengths af tiime.

Auwditory  discrimination, inchuding
both the ability to identify the presence
of a given sound m a sequence of
sounds and the ability to differentiate
among similar sounds.

Auditory  memory, including  the
amount of heard information that can
be retained and the ability to retain the
clements of a series of stimuli in acen-
rate sequence.

~uditory integration, or the ability
to ﬂntln:%m: e:lum:ntsll signals  into

,‘Judrtr}r;; z!rszfal mfﬁ/?'atimz or the
ability to establish relationships be-
tween heard signals and graphic repre-
sentations of these E.lgn;ﬂ;,

Based upon observations of chil-
dren’s responses to tests which pre-
sumably assessed these abilities, 1t was
concluded that a child’s reading diffi-
culties could be at least partially attri-
buted to poor auditory diserimination,
poor auditory menory, and the inabil-
ity to integrate auditory and visual sti-
muli, As more experience with this
approach to evaluation was gained,
however, its merit on at least three
counts was questioned:

First, it was virtually impossible to
construct tests to assess most auditory
processes which were not heavily con-
taminated with demands on other proc-
esses. For example, the popular min-
inal- ];;‘m‘ thlmlquE was used to assess
discrimination: a child is presented
with word pairs (pin-pen, cope-coke,)
and is asked to report whether' the
pairs are alike or different, Tn this
test, the demands on auditory menmory
frequently seem to exceed the dlfﬁcultv
of the required discrimination since the
tlu]d must fehm the ﬂfst wc:wrd in

Aruitoxt provided by Eic:
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served that many children found the
listening to long series of word pairs in
a situation devoid of meaningful con-
text to he extremely tedious. In many
instances, therefore, the testers seemed
10 be assessing attending as much as
g discrimination, '
Secand, it was observed that several
of the tests were difficult for some chil-
dren who were good readers with good
word attack skills, especially in the
sound-blendimg  tests  that  entailed
blending phonemes heyond a  single
syllable.  Also many of the tests corre-
lated poorly with the actual level of
word-calling  skills  demonstrated hy
children with reading problems; some-
times' children who showed many diffi-
culties on some of the auditory tests
actually performed quite well on a test
which reqmrf:d sotmding out unfamil-
iar words, :
Third, testers were unable to trans-
late conclusions into answers to the
most important question of all, “ITow
should the child’s educational program
be planned to overcome or compensate
for his disabilities?"" Tn responding to
this question, some general auditory
tqlistliénim which i)l"l:%lli'ﬁfl]ﬂ*s* re-

hc was (lL‘f‘!ngI‘!t were usu:ﬂly pm_
posed, Seldon, however, was any di-

_rect 1{1;11&1::11%]111) established  between

these activities aned the actual tasks
that would confront the child while
léarning to reconstrict “a rﬁaqmnhie
spoken message fmm a printed text.

Appraisal of five levels

For the past two.years work on an-
other approach hes heen in process, It
is still developing, and most of 1ts com-
ponents are, us yet,
Of the various aspe cts i:zf audltury
ftinction listed earlier, the isolation of

. nn]v one f(:rr assusment tlﬂt of audr—

If ‘:sﬂll%ith‘lty is r;tluct:d ‘testers pru—
ceed to adiminister the gpeech diserimi-
nation tests cmwentmlm]ly employed in
audiology clinics. The remainder of
the assessment consists of answering a
series of questions established at five
different levels. These questions are
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answered on the basis of observations
of a child's alnlity to perform a series
of tasks helieved o be directly related
10 reading.

- The ﬁx'f; lu‘c‘la were fﬂi"li']uht!;fi o
the asst

( IEVEI are huhhif\t;(l
by all the achievements at all of the

u;h

lower levels. It should be impossible,
therefore, for a child te meet the crite-
ria for success at any level unless he
were also successful at all preceding
levels,  In conducting an evaluation,
therefore, the highest level (T.evel V)
is considered first, If the child is un-
successful at this level, each lower level

15 considered in turn until the criteria

for success are wmet, For examiple, the
highest level relates to a child’s ability
to call unfamiliar words within the
rules of our Lw;ru we system.  If he is

ahle to ])erarm lt 15 '13511111%21;1 th it "1“

learn to read are ulfqumtﬂly devrz]ﬁpz,d
and that no further assessment of audi-
tory skills is required. Or, if he fails
at Level V, evaluation is begun on the
skills identified at Level IV: sound
h]E‘ntﬁﬂg %yliahicatian and phoneme-
If he succeeds
at this lr:vel then 1t is concluded that
the component skills which inumedi-
ately subserve word calling have been
adequately mastered but the child has
not as yet learried to mtegrate them
sufficiently to accomplish the word-
calling task.

The following are the five levels,
teﬂtaﬁvely deaérihéd listed in the

Lz:-‘i!éf v Catl the :hlld call uﬂfamll-
iar printed words within the conven-
tions of language ; that is, can he trans-
late graphemes into pht:memes which
might logically be appropriate and
integrate these plmnérﬁes into words or
word-like units ?

Level 1V : Can the child blend pho-
nemes intD syllaEIES and syllabfés intﬂ
in hEard multzsyllabzc words? Can h,f:
interchange commonly used phonemes
and graphemes in syllables made up of

KCVQWE]S and consonants combined in a

variety of ways?

23

Lewel [11: Can the child isolate pho-
nemes within words: that 1s, ean he
determine whether a particular pho-
neme s present? Can he also differ-
entiate  between  acoustically-similar
phonemes ?

Level I1: Can the child echoically
reprodice, accurately in correct sc-
quence, phonemes which are grouped
to form unfamiliar words?® (Alisarticu-
lations associated with structural devi-
ations or with problems in fine motor
coordination of the articulators are
accepted. On the other hand, marked
deviations in phoneme repmductmn
that are associated with dialects are
not accepted. Children often encoun-
ter formidable problems in learning
to read when they use a dialect that
significantly alters or omits many of
the phonemes used by most speakers
of American English.  Virtually all in-
struction in word attack skills assunies
the use of the phoneme system em-
ployed by the middle class of the par-
ticular region in which the school is lo-
cated.)

Level 1: Can the child echoically re-
prociice the cominon thﬁE!l]E% of lan-
guage? (Again the criteria relating to
articulatory deviations noted at Lezel
11 are applied.)

It is readily apparent that Levels IV
and V7 involve visual as well as audi-
tory processes. Failures at these lev-
els may be attributable to failures in
the mastery of auditory skills, visual
skills, or both. It is frequently neces-
sary, therefore, to conduct a similar
evaluation of the child’s mastery of. the
visual skills which subserve these two
levels.

It is also obvious that different chil-
dren may show a wide range of
achievement within a given level. The
investigators are attempting, therefore,
to develop a critical sampling proce-
dure to Fir"st idﬂntify thGSE c-hildfen Wht’)
level When such difﬁcultxes are dlS—
covered, more exhaustive evaluations

are CO“ldLlf.‘tEd to 1de11t1fy thE spec:xﬁc

Ai_: LQEJEI !II, fi;ll" g:{amplgj a partmular_
child may make all vowel discrimina-
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tions E\LL‘]il for the short e—short |
:hs.cnmnmtmn ]’l]d]xif ;113 fhsernmn 1-

.a;,umntsi l:ut bc uimhl:: to (lthIl!ﬂiﬂﬂtG
consistently between poand &, p and ¢,
and f and the voiceless th, particularly
when these phaneines oceur at the ends
nf “ul’tl‘-ﬁ. fu t]“‘a m%t’m;e one wnu]rl
an .,a.u(lltnr} cherumngltmn ]zn ﬂhkm
Dhut would rather specify the phonemes
that the child confuses. Or, in other
instances, where discrimination is in-
tact, but problems are evident at Level
117, one might conchidle that sound-
blending problems scem to be more ev-
ident when specific phonenie combina-
tions are presented, for example, when
two or nore consonants occur to-
gether, P::rfmpz nm; miﬂ'ht alén t’}h-
serve that
|),_H’UL11];1TIV rhfﬁcu!t Tm‘ E'x'm‘l]ﬂe a
child might have particular difficulty in
identifying a syllable when it hegins
with the same consonant that is at the
end of the previous syllable or when
one svllable ends with a vowel and the
next svllahle hegins with a vowel. One
might also observe that a child has diffi-
culties with specific grapheme-phoneme
interchanges: for example, he may
omit one ~onsonant from consonant
hlends.

The widespread emphasis on the
identification of specific deficits in au-
ditory processes has fostered the as-
sumption that these deficits are usually
manifestations of aberrations or dys-
functions of organic systems. Although
organic impairments may occasionally
be present, most of the children seen
demonstrate problems that résult pri-
marily from failures in the learning of
auditory skills. Most formal instruec-
tion in word attack skills begins with
the assumption that a child can fune-
tion successfully at Lewels I, II, and
I17: thus instruction hegins with teach-
ing phoneme-grapheme interchange.
The word attack problems of many
olcdler children are characterized by pro-
found confusions complicated by the
application of ill-agsimilated rule frag-
ments. Many of these confusions he-

fra—y
"
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gin when children are confronted with
Lezel 117 activities hefore they have
mastered  the skills which  subserve
these activities,

Im describing this current approach
ta the evaluation of the auditory ahili-
ties of children with reading problems,
me does not mean to disparage more
Dasic studies of auditory processes and
skills,  Many important questions that
relate directly to reading will remain
unanswered until more is learned from
these studies.  An excellent illustration
of the nced for these more hasic stud-
1es is evident in the major short-
comings in the evaluative approach
deseribed.  Although the approaclr as-
sesses a child’s achievement level in
the hierarchy of reading-related audi-
tory skills. it provides relatively little

information about appropriate strate-
gies in assisting him to learn the skills
that are next in sequence. Presuma-
bly, particular strategies may be more
effective than others, depending upon
a child's particular strengths and weal-
nesses in auditory processes.

Summary
Many of the tasks that must be
mastered hefore a child can read suc-
cessfully rely -heavily upon auditory
processes. Thorough assessment of au-
(lltorv ]?n ocesses :md skills 1s, therefare

tn:m Df Ch!lthEl‘l with readmg Pf'ﬁhk‘!’!lS
Currently, assessment of these skills
through direct observations of chil-
dren’s levels of achievement in a hier-
archiy of tasks that relate directly to
reading s being approached,
Cnnclusmns that emerge regarding a
child’s abilities and disahilities can be
more directly applied in educational
planning than can the results of more
traditional approaches to the evalua-
tion of auditory processes,
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Visual Modality, Research

and Practic ce
MARIANNE FrosT1iG
The Marianne Frostig Center of Fdu-
cational Therapy

IT 15 TEMPTING to look for a single
cause for any deficit in a child's per-
formance. Reading difficulties are often
thought of as heing due to a single

exogenous cause, stuch as emotional
disturbance or brain injury, or to a
single underlving svmpiom, such as

poor visual skills, auditory perceptual
defects, lack of bady awareness, or
poor teaching, There is only one way
to conceptualize a single undérluﬁﬁ'
cause as being at the root of i‘;achng

difficulties. and that 1‘-; to use the “um-
brella” concept of “disturbed hrain
functions.”

Cohn (11) reported a study of 46
children, seven to ten years of age,
who had heen diagnosed as showing

5]}€LIFIE rédding anc] wrltmg leﬁCUI-
ties,”
using gm]}hlc sy mbols fur communica-
tion purposes is an expression of a dis-
turbance of brain function, which often
affects a variety of other abilities, such
as language ability, pasman sei1se, and
t:mtz pErceptmn (:'t:z]m is ﬂniv one tjf

t:ple gvmpt@nmtnlng\f x:]mﬂctenahfaliy
found in reatlmg difficulties.  This
concept is parsimonious, hut care iniist
he taken not to infer the use of the
term as a contrast to emotional dis-
turbance. The term is certainly valid
as long as it is understood that brain
dysfunction might be an expression of
neurological  disturbance, emotional
disturbance, maturational lag, familial
defects, cultural deprivation, or physi-
cal illness. This formulation, however,
gives no indication for treatment. For
treatment purposes, it is profitable to
pursue a diagnosis of the symptoms of

_reading comprehension
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the “hrain dysfunction™ which direetly
L‘Ul]l]ilmti to the reading disabilitv.

S}*mptmﬁs of rcmlinrr dis-;bilitieg;

The symptoms associated with read-
ing difficulties are multitudinal beeause
many skills are involved in reading,
A deficit in any of these skills may in-
fluence the c"ulmg process adversely.
For example, in learning to read a
child needs such sensory-motor skiils
s eve-movement control for sCanning
the pages and finger control for turn-
ing them. He also needs various audi-
tory and visual perceptual skills, lan-
guage skills, and the ability to think
logrically, draw conclusions, and make
mfnren;es

vancing thL ht:st tlt:\ Elczprd slul]s nftf:n
gives spurmualy good resuits. Hagin
('44) reported the case of a child with
severe visual perceptual difficulties
who had not learned to read at all,
With the use of i.t.a., in one year le
progressed to a s‘;eventh g’rade level
in word reading. Unfortunately, his
did not im-
prove. Hagin concluded that optimum
improvement can only he insured if
teaching nwthndg are 11.3:3.(1 w hzc:h im-
prove the m

The Cénter* advmates a poht;}f of
using specific training methods to de-
velop lagging skllls Tt 5% in'l]mrt'mt tc’:n
use the t:lnlcl

of new Subjéfit matter and skllls. as has
heen suggested by Wepman (Chapter
1). Every effort should he made to
ameliorate what G‘ﬂlaghér (25) calls

“developmental imbalance.”

Disabilities in visual
perception

Research has shown that one of the
most frequent E‘EPFEESIGHE of brain

¥*The Marianne Frostig Center of Educa-
tional Therapy, 7257 Melrose Avenue, Los
Angeles, California 90046. Hereafter re-
ferred to as the Center.
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dysfunction is a deficit in visual per-
ception and that deficits in visual per-
ception are common in children with
reading difficulties, They are rarely
the only cause of reading failure, but
th;y seim to be one of t]u: most impor-
,,,,, Graubard
(E?_) found that deﬁuts in the visual-
motor channel occurred more fre-
quently than deficits-in the auditory
channel ; and Weintraub's (55) review
of the research showed that visual per-
ceptnal deficits had more bearing than
auditory perceptual deficits on difficul-
ties in reading up to the third grade
level.

Center experience indicates that vis-
ual perceptual difficulties occur often
in cases of learning difficulties, even at
an older age. Tor nwtance in a sam-
ple of 89 children, nine or older, re-
ferred to the Center because of learn-
ing difficulties, 78 percent had visual
perteptual madéqﬂit:y In chér C1‘111=

m the prCIrta of eaﬂy leﬁ'cultifs W :th
sensory-motor tasks.

Visual perceptual disabilities affect
beginning reading. In a cooperative
research project (33) with the Uni-
versity Elementary School, University
of California, Los Angeles, a group of
25 children between the ages of 414
and 614 were exposed to reading ma-
terial but not forced or pr’essured to
use it. The Frostig Test was given to
these children in July | 1952 eight had
perceptual quotients ‘in the lowest
quartile (90 or below). In October
1962, it was found that none of the
children with a PQ below 90 had
begun to read; of the two children
with a PQ of 90, one had learned to
read very .well; the other had not,
Only one of the children with a PQ
above 90 showed reading difficulties.

In the more usual classroom situa-
tions where all children are expected

and required to learn to read, the coef-

ficient of correlation between visual
perceptual skills and beginning reading
ab:hty has been found to be between 4

VISUAL MODALITY AND READING
and 5 (26), (’34)* (45). But the

pressure which is needed to “make”
these children read and the difficulties
which many of them have in acquiring
other basic skills, such as arithmetic
and writing, may result in emotional
disturbances. The foregoing was indi-
cated by the finding that among the
kindergarten and first grade children
rated by their teachers as most poorly
adjusted in the classroom, the vast ma-
jority were those with PQ’s helow 90.
(The chi square values were signifi-
cant at the .001 level.)

Perception is here defined as the dis-
crimination and recognition of stimuli
impinging on the senses. In the litera-
ture, however, the term is used in a
variety of ways,  sometimes synony-
motisly with sensory-motor function.
Bower (9) pointed out that the re-
sponse to a stimulus can be either a
motor or a perceptual one, and he
proved that perceptual abilities are
present in infants before any controlled
motor patterns have developed. A
cdistinction Dbetween the two terms
should be emphasized. The reasons
are heuristic as well as epistomologi-
cal” because the dichotomy leads to a
clearer delineation of training and
treatment procedures.

Nevertheless, the development of
perceptual abllltlga aﬂd the develop-

,,,,,, are closely in-
tErCDﬂnECtEﬂ This paper therefore,
inchides a discussion of deviations in
p&rceptual n‘lf)tm' dEVCIDpIﬂEﬂt as pnsx
For example, visual Efﬁtlency and ocu-
lar-motor skills are mentioned in the
literature as contributing to reading
success. Optometrists have been most
concerned with the efficiency of the eye
as opposed to the efficiency of brain
function in reading. Their claims con-
cerning the importance of intact and:
aaf:urate VISual accmty fﬂf reading

ancl counte_rz;hzms haver also bEEn_
made in regard to ocular-muscular

*By third grade, however, the correlation
between visual perceptual kalls and- readmg
ability in the average public school class-
room is nonsignificant (19).
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skiils. Prechtl (40), for instance,
states that it is common sense that er-
ratic eye movements must retard read-
ing ablltty, while Jones and others
(30), in an eye-tracking experiment,
found that the ability of subjects to
fixate and follow stripes on a slowly
revolving: drum did not correlate with
lower or higher reading readiness.
A]thmlgh opinions are divided on the
issue of the effects of erratic eve move-
ments, eye tracking exercises are in-
clucled in the Center program, first, be-
ranse clinical observation indicates the
correctness of Prechtl's point of view
and, second, Dlecause ediicational
procedures to which helpfulness has
been widely ascribed and which are
certainly not damaging or time-con-

suming should be disproved bhefore
they are discarded.
" Laterality

The question of laterality .is also
raised here because it is another prom-
inent issue about which opinions are
sharply divided, Silver and Hagin
(43) helieve that disturbances of later-
ality are nearly universal in children
with reading difficulties.  Graubard
(27) also found many cases of cross
dominance or unestablished laterality
among poor readers,

Other researchers disagree. Flick
(18), for example, states that eye-
hand dominance does not seem to bhe
related to reading difficulties. Eisen-
son (_74) writes:

caugghvc fat:ttjr or srjhas:a Hm\.cv:‘zr,
there is as yet little evidence to support
this latter contention.

(Specific reading difficulty is usually
considered a form of aphasia by au-
thors who use this term.) Ayers (1)
found no likelihood of a relationship
hetween laterality functions and thase
clinical syndromes she studied focusing
on. the sensory modalities of touch pro-
prmceptmn and vision. She consid-
ered eye and hand dominance to be un-
related to perceptual-motor functions
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in general. It is the writer's under-
standing that Ayres differentiates be-
tween laterality and hemispheric inte-
gration, Her position results in the
institution of training which promotes -
simultancous movement of the right
and left side of the hody or hody parts;
the training does not, however, focus
on the establishment of rlumman:e hut
of 1EI‘E]15])1‘1L1‘!E mt;g ation (3)

buppﬁft Qrtﬂn l)E]lEf (?S} tlnt ills-
turbances in lﬁt;r’ﬂlty may be causa-
tive in the case of reading difficulties,
the 111'1_]r3r1ty now seem to bhe of th;
opinion that it is only the effect of
unestablished laterality on left-right
orientation which constitutes a handi-
cap, Left-right orientation is hasic to
smooth reading because the acts of
reading and writing involve a progres-
sion from left to nght Center re-
search supports the majority of studies
in indicating that eve and foot domi-
nance and cross laterality are of no
consequence to any other developmen-
tal functions and, therefore, most prob-

ably not to reading.

Motor dysfunctions and
reading

It has sometimes heen assumed that
reading disturbances are highly corre-
lated with motor disturbances and that
there may be a common cause, Ayres
(1) does not believe that reading
should be delayed until the child’s
motor abilities have improved. A con-
coimitant program  might assist the
child’s ability to learn to read. This
contention has heen supported in a
sample of children with learning dis-
turbances, in which many cluldren
were well coordinated, while others
showed general clumsiness. Spraings
(46) also reported that 29 percent of a
sample of 45 children with severe
1eadmg d]FﬁClllt;ES showed a delay in

It s ]}f:hE‘_VEi] ﬂmt specific physical
education should bhe instituted m cases
of nonestablished laterality, directional-

ity, and general motor incoordination,

regardless of the existence of reading

difficulties. Kgphart (32), Barsch (3),
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and Avres have contributed most sig-
mﬁr:'mt]v to the foregoing idea.

It is alsa believed that to delay the
institution of other remedial training
and of beginning reading until motor
disabilities have been overcome is a

dangerous  practice  indeed.  Motor

training can be effectively integrated
with a full remedial program except in

some  severely n&uralmgtcaliy handi-
capped children.

Elfects of specific visual
perceptual disturbances

Various research workers, including
Piaget (39), Cruickshank (13), Wed-
ell (543, and Thurstone (50), have ob-
served that several \1%11*1] perceptual
abilities are involved in the process of
recognizing anc illEEI‘IFﬂHlEltH]“‘ stimuli.
The AMarianne Frostig Dev EID])EI’!CI’!L{]
Test of Visual Pereeption (1964) was
i]évi:if;‘d to 15;31&1:& =1m;1 ev :thmtc: five of

gr{una could he 'l])pfflpr'lglti_ly mzphf:d
The five subtests involve ahilities that
are of significance for the process of
learning : eye-hand coordination, figure-
ground perception, constancy of per-
ception, perception of position in space,
and perception of spatial relationships.
In the subtest for eye-motor enorli-
nation, the child is required to draw
lines hetween guide lines or toward a
target. The subtest for figure-ground
perception evaluates the *ﬂuhtv to pei-
ceive certain parts of the visnal field as
distinet from Dackground features.

The child is asked to trace mtersecting -

figures and overlapping figures without
being confused by intervening lines.
The third subtest evaluates form con-
staney, which is the abilitv to recog-
nize shapes, regardless of their pat-
terning, color, size, background, or po-
sition in space, The child is wqﬁirul
to outline only squares and cireles on
pages containing-other shapes. In the
subtest for perception of position in
space the clnld cIiFFEFEﬁH;ItES hz:t\x ecn
that are rev EI‘EE!’] or rotated. The fm‘e
going evaluates the ability to perceive
the direction of an object in relation to
the observer. The final subtest evalu-

VISUAL MODALITY AND READING

ates the perception of spatial relation-
ships or the ability to perceive points
or shapes in relation to cach other as
well as in relation to the observer. In
this subtest the child copies a figure by
drawing lines between dots.

The various difficultics in r‘mcﬁﬁg
that occur as a result of disah
cach of these visual pere lmmi areas
will be Driefly discussed. IEve-motor
coordination will he amitted, hiowever,

as that has already been treated, al-
though cursorily, in the references to .
sensorv-motor  functions in general,
Many remedial techniques for each
visual pereeptual area can he found in
the teacher's guide and worksheets to
the basic “Frostig Program for the
Development  of Visual Perception,”
and in the teacher’s guides and work-
books of the heginnmg. intermediate,
and advanced “Pictures and Patterns.”
These include both work with three-
dimensional objects and two-dimen-

stional pencil and paper exercises.

Suggestions [or instruction

Figure-ground perception is referred
to as perceptual decentration by Piaget
and his followers, TElkind and other
{13} found that two decentration tasks

—namely, reversing figure and ground
and finding hidden figures—were more
difficult for slow readers than for nor-
mal readers.

Our clinical observations indicate
th.at chilf]ren with f]i{éa}ﬁ]itiés in ﬁr’furt}-

!11 5 miung mfl i ﬁmlmg thur IJIJLE
on t_hz:z page. They tend to skip words
and Iine aml ]m\*E out or zvbatrtule
lllf;'ltlﬂg H[)ELth Ii’lf()fﬂ]"ltlDﬂ in refer-
eitce hools, such as dictionaries or
tclephone directories.  Cruickshank ef
al (13) are among those researchers
who have shown that difficulty in
hgme gl‘()ul’lfl ]ilEICEI)tIGﬁ Cﬁr dm:::ntﬂ-

:\ clnld with tl‘us dlsahiht} " cannot
fociis o1 the words in the correct order
becanse his attention jumps from sti-
mulus ti‘_l stimulus.  Alternatively he
nay get “stuck” on a certain word he-
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cause he cannot separate himself from
the stimulus at will. Reading methods
designed to help the child who has a
disturbance of figure-ground percep-
tion include the use of an I.-shaped
marker which 15 pushed slowly along
so that the horizontal armi untlerhtm
the word that the child should he read-
ing. \When the disturbance is severe,
it may be necessary to use “a window™
thmugh which oie word at a time is
exposed. A\ helpful training technique
is to have the child attempt to decipher
words that intersect. Iixercises can
also be given in finding certain words,
letters, or answers in i page: in cross-
ing out letters while following a line
from left to right; and in consulting
reference hooks, '

Many researchers, such as Benton
(8) and Monroe (35), have acknowl-
edged the disturbing influence of in-
accurate form  perception, especially
upon younger reacders. A child who
has difficulty in form- perception has

difficulty in differentiating among stch
similar letters as r, n, and I, 7 and w;
noand m.  He also has difficulty with
words of similar configuration, such
as, fray and Doy,

Several techniques have been found
to be helpful.  For example, a child
with this difficulty can chﬁ"erentmtc be-
tween a d and an a if he is shown that
d is made up of a circle and a long
“stick” while a consists of a circle and
a short “‘stick.” The perception will
e hetter established if the child cuts
out cireles and “sticks” from construe-
tion paper ancd assembles the letters
while naming them.

A child with difficulties in fori con-
stancy may also learn to read a word
in a certain script of print but may fail
to recognize the word when it is pre-
sented in a different seript, type, or
context or begins with a capital letter,
IIE may nnt recognize 1t \vht::u hc sees
he sces it on a \(:l’th*ll :lm]l».hmml
when he has learned it in a Dok
Many children with difficuities in form
constancy puzzle their teachers by ap-
parently learning well at first but fail-
ing when a new reader is introduced.
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Beeause the learning 1s not transferred
from one context to another the child
may have forgotien what he apparently
knew well.

One remedial technique is to present
three or four words written and
printed in many different stvles on a
sheet of paper.  Words should be used
in different contexts, am<d  children
should he exposed to different kinds of
]innt

jlfﬁi_llltlgﬁ in I‘LLﬁ”I]léll]g ]jﬁh,]t](_)n i
space are much more readily recog-
nized than difficulties m perceptual
constancy and have often been ex-
plored, Especmlh since the publications
of Orton (35) All young children re-
verse certain  letters, numbers, and
words: I being read or written as d; p,
as ¢g; 6, as 9; and saw, as was.
Children with chﬂiu]t\f in perception
of position i space may continue tc
produce these ‘‘static  reversals.”
'%im:t: rlire;,immi errors - oceur fﬁf*
tIL‘g in rlght ,mfl lrsft ﬂlSerlmatmu,
one of the remedial measures lies in
pointing out to the child throughout
the %Chf;ﬁ)l {IH}’ the dlru:tton m \ﬂllL]’i
posntmu in rclatmn to lnms.e]f A tic-
tac-toe type of game can also he pliyed
in which the child is told to mark de-
sigmed squares.

Reversals in writing can be av rmled
if the letters are practised in grids
which the starting points for the letters
are marked. The lines of the grid,
which the children know they must not
cross, prevent forming the letters
wrong. Correct examples of letters
should alw ays he on display.

Perception of spatial relationships is
required for perceiving patterns., If a
child copies dot patterns or uses a pic-
ture as a model for.stringing heads, he
mu%t ]']E *ﬂjk to percr:ive' cr;)ﬁ"'ec'tly thr:

lern to another as well as its ]]G"-:ltli’_in
it redation to his hand and the pencil
e srring.  The perception of spatial
relations is similar to figure-ground
pereeption in that hoth involve percep-
tion of parts of the visual feld in reli-
tion to each other. It differs in that in
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-ﬁgmc ground perception the visual
held is divided into two uneqtn] parts:
i prnnnnent figure and an unobtrusive
ground ; in th{: perception of spatial re-
lationships many parts are perceived in
relation to each other, and all receive
equal perceptual attention. The result
is the correct. perception of ihc- total
pattern.  Thus, when a word is per-
ceived, the letters are “strung” in the
right order, in the same way as the
heacds are atnmg on a string. The
ability to string heads has, in f’lLt been
found to be a fair pruhctm: of reading
(37).

I a child has difficulty in the per-
ception of spatial relationships, he may
scramble letters in words (writing /i ¢
i s p for ships, for instance), and he
may scramble the order of words in a
similar way. Sueh “kinetic reversals”
obviously cause difficulty in reading
mu:l s-,pczlimg 11'1E ::1111(1 wi Il “IIHD hr:

maps gnphs dmgjmms le *111 Lmtls
and the clock face. Training proce-
dures particularly focused an the read-
ing process include the reproduction of
words with doeminoes or with link or
other letters after they have been ex-
posed cither tachistoscopically or for
longer periods of time. Other ap-
ches include analyzing and syn-
ng words in spelling, using color
cues to set off one sound From another
—thus accentuating details—and put-
ting scrambled sentences in the right
orcer, . h
In the foregoing, the role of visual
perception has been mentioned, to-
gether  with  that of  sensorv-motor
functions which are related ta the per-
:;]ﬁ;ln] processes.  Reading, however

Reading, however,
requires additional 'ﬂjliitif:‘% one heing
auditory perception. Reading mi‘thmh
which have a bearing on tlu: ability to
integrate the two sense modalities of
vision and hearing follow,

Procedures often used for children
with associational difficulties are
known as V-A-IC (visual, auditory,
kinesthetic) methods when writing s
used, Wheén tracing is added, they are
¢ own as the \; A-K-T approach.

]: |Crernald’s method (17) is an exam-

VISUAL MODALITY AND READING

ple.) One of the disadvantages of V-
A-K and V-A-K-T methods is that
they are not effective with children
who have difficulties in fine visual
motor coordination and for whom
writing is a w:ry ]ni;urimjs t;i%i-. £\5

four sense modalities when the orgarn-
isim has difficulty even with the inte-
gration of two is sometimes ques-
tioned.  Information theory has stated
and experiments with perception have
shown that simultancously reccived sti-
muli from multiple channels may lead
to an overloading and disruption of the
nrdf:rly LlECti ical activity of the ner-

,,,,,, It is logical on tuis basis
to r;yzct the use of nmltiscnsary ap-
proaches: yet these approaches have
heen effective in the classroom with
many children.

The answer to this contradiction lies
in the neurophysiological findings of
Teuber (42) and Semmes (42). 1In
observing the defects of war veterans
who had suffered head wounds, Semmes
reached the following conelusions :

Integmting stmmh hcmi three or

’T'hz: centers in th{: brain t:r;!nct:fn(:d with

L{lll?I;IE in spcclﬁc fac;;l areas, Ths: un- -
derstanding of language depends on the
convergeace of like eleinents; that is, it
rh:pcnds upon familiar stlmuh stimulat-
ing tliese specific areas, On the other
hand, the parts of the brain eoncerned
with 'f’.patml funetionz show a diffuse lo-
t:ah:#atmu

Semmes suggested therefore, that spa-
tinl functions might depend upon “the
convergence of wnlike elements, with
visual, kinesthetic, vestibular, and au-
ditory stimuli ccmbiﬂinff to create a
single supra-modal space.” In support
of this theory, all of these cues are
needed in spatial orientation. In spo-
ken language, by contrast, the fine
control of the articulatory apparatus
may provide an optimal substrate for
speech representation.  Such control
requires only integration of similar
functional units into the brain, and it
may he disturbed by input involving a
different sense niodality, Cues from
the vestibular apparatus or kinesthetic
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cues from other parts of the bhody are
not needed to produce or listen )
speech.  These findings probably ex-
plain the reason that speech therapists
working with articulation nsus ally con-
centrate on the movemoent involved in
speech  and  exclude  other  stinwli,
whcrcas educators  who attempt to
cach visnal perceptual skills or who
f:L'u_h children with visual pereeptual
deficits favor multisensory traming
mt:thmh
pElC‘EI)tlUﬂ nu_fk to hr f]l‘ﬁCll%‘aCfl ht-
cause of its great importance for read-
ing—memory for visual sequences,
Some children can perceive accurately,
hoth auditorally and visuadlly ; they can
even associate the auditory and the
vlfﬂml stnmﬂus. \’Cf tlwv rlﬁ not r;tam

%pell tln:m hr::t:;mz:af; thc} are 1111:1,31:: to
remember a sequence of letters.

Samiple findings agree with litera-
ture which indicates the it memory for
visunal sequences is much mare often
disturbed than memory for auditory
sequences.  Memeory for visual se-
quences is tested at the center with the
visual- nmtar QEquEnCiﬂf? Suhtaqt :jF thr:

ties, which wqungs the c_:]nkl to re-
member a sequence of geometric
fgrm% or pix;turr:“ The tmr:h{;r can
Clups shmuhg letters or wgrds \utl’l
which children with difficulties in me-
mory for visual sequencing can prac-
t:r:e 'rq)rﬂflucing wofds and sentences

Tt should ﬁmily be emphasized that
children with difficulty in remembering
either auditory or visual sequences
need much overlearning. In Banna-
tyne’s words (4)

The teacher should not rest until the

child's sequencing memory operates on

an aufomatic basis.

Summary

Causation and symptomatology in
reading difficulties are usually multi-
ple Trcatment sncluk[ he cnncerneri

dEKC{\;EﬂE: the c:hllds hest abilities
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for learning new academic skills and
subject matter are use.

The frequency of visual perceptual
disturbances and their relationships to
difficulties in beginning reading and
emotional adjustment warrant ‘%]}l‘c_l,ll
attention to these deficits. The latest
research shows that perceptual abilities
do not originate in motor abilities :
nevertheless, certain aspects of. motor
development  influence reading  skills
directly and are, therefore, of coneern
to the reading teacher. Of special sig-
nificance are ocular-motor fumimna
]at(:ﬂht} and general motor coordina-
tion,

Various visual perceptual disabilities
may cause specific mistakes i reading,
Other factors which may contribute to
reading difficulties are poor association
between visual and auditory input and
poor memory for visual Sequences.
These may, thu’gfmc, require. special
treatment. It is significant for treat-
ment that B"nmatvm: (3) and Semmes
(-!?) concluded that spatial perception
involves the integration of visual, kin-
esthetic, vestibular, and auditory stim-

uli.
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Pcrccptmn Readiness, and
Reading Achievement in
First Grade

CarL L., Rosex
and
FreEp Onwnaacier
University of Georgia

GENERAL AGREEMENT prevails con- |
cerning the significance of individual
differences in the process of learning to
read, Tt is often assumed that combi-
l‘l"ltiClﬁ‘% le thl‘:%E (lich:fences and thz:ir
nmnt and rtzacl_mg= task l.ili:manﬂs are m
some way crucial to the problems of
beginning readers.  While many fac-
tors related to reading readiness are
discussed by reading authorities, pre-
El'sE {lah t:ﬂni:eimng the clnnen!r.mm

genu:, qenscf} pcrceptml hcalth) are
in the formative stages of acqumtmn

The task of the first grade teacher is
formidable in the relative absence of
operationally -defined and measurable
capabilities prerequisite to success in
reading. Intrinsic characteristics re-
lated to the consistent fincdlings of sex
differences in Lar]y reading achieve-

Cment dlso remain a probleni  with

which the teacher must somehow cope.
Visual perception has been lmplu‘:ated
as a factor of some importance in read-
iness fm* readmg The Thurstﬂngs

to be far more relevant to rezdmg
achievement than the sensory pro-
cesses initiating them,
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Review of the research

In recent years arn accumulation of
research in the area of visual percep-
tion and reading has become availalle,
Differences between stuclies pertaining
to definitions of perception (1), crite-
rion-space, predictor space, as well as
thc pﬂpuhtmns fﬂ}iﬂ wlm:h :’1111]’311;5
In]lty ﬂf these ﬁmlmgs \Vhﬂe %Lverill

arly studies (2, 10, 6, 11, 22), report
low coefficients of correlation between
various measures of nonverbal visual
perceptual abilities, more recent stud-
ies report evidence somewhat to the
contrary (4, 18, 16, 12, 14, 7, 20, 3,
2, 17). The majority of these latter
studies employed samples of first grade
children, Perceptual measures involved
such factors as visual discrimination,
visnal-motor coordination, and visual
discrimination and I‘)Eﬁ:él)tual gestalt,

Of special interest is the study by
Goins (12) in which 14 perceptual
measures were administered to two
first grade populations, The investi-
gator identified a general factor of vis-
ual perception related to first grade
reading achievement and defined as
strength of closure, Barrett (2) re-
ported that three of nine readiness fac-
tors made strong contributions in
predicting first grade reading achieve-
ment, One of these factors, pattern

Lgpymg. appeared to support the pre-

vious findings of Goins, Pfastlg (&)
described a perceptual instrument
“which is reiatwely easy to administer
and which is purported to he useful as
a predictive and diagnostic measure in
reading achievement and clinical work,
respectively, Bryan (3) found that the
Develc}pmentdl Test of Visual Percep-
tion (DTVP) appeared to be a valua-
ble predictor of hoth reading readiness
and reading achievement for subjects
-in kindergarten and Grades 1 and 2.
Rosen (17) found in a first graile pop-
ulation that the percq}tual quotient ob-
tained from the DTVP was as signifi-
cant a predictor of reading criterion
measures as the total scores obtained
from the Metropolitan Readiness Tests
, (Form R). Corah and Powell (5)

KC factor-analyzed the DTVP battery, two
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other perceptual measures (Ghent
Overlapping Figures and a measure of
form constancy) and the Full Range
Picture Vacabulary Test, Their find-
mga su;ﬁggstul that twn f'lttﬂf‘b ac-

mn ]Jerteptmn 'Iht. ruult:a af the fm'e—
going study are questionable because
of the extremely small sample em-
ployed (N =40). TFurther research
L“-;]’)lﬁ]‘iﬁg the factor structure of the
Frostig instrument and other readiness
measures are indicated,
The research design

The purpose of the present stucdy
was to explore the structure of the
Frostig Developmental Test of Visual
Perception, the Metropolitan Reading
Readiness Test, and the New Develop-
mental Reac]ing Tests, In addition,
two measures of social class and one of
IQ were also included.

The following instruments were
used in the study: Metropolitan Read-

'ing Readiness Tests (MRRT), Form
. R; Marianne Frostig

Developmental
Tests of Visual Perception (DTVP),
Third Ldition, 1961; DBond-Balow-
Hoyt New Dtﬁ:veicpmental Reading
Tests (NDRT) Lower Primary
I.evel, Form I; Lorge-Thorndike In-
telligence Test (LTIT), Level I,
Form I: and Minnesota Scale for Ia-

ternal Occupations (MSPQ).

All first grade pupils enrolled in the
74 _Minneapolis public elementary
schools during the academic year
1964-1965 constituted the population
for this investigation. A stratified
random sample consisting of 25 first
grade classrooms of 703 pupils from
eight schools was supplied by the re-

search division of the public school

system, Complete data’ were obtained
for 637 pupils constituting 90.6 percent
of the initial sample. Of these, 324
were hoys and 313 girls. The socio-
economic representation of the sample
(based upon Minnesota Scale for Pa-
ternal Occupations and the school «lis-
trict’s soctoeconomic scahng) consisted
of a typical breakdown for a large ur-
ban-metropolitan area.

PR TR
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The Metropolitan Reading Readi-
w35 Tests (MRRT) were adminis-
tered by classroom teachers in the sec-
ond and third weeks of the school year.
One of the investigators administered
the DTVP to all children during the
last two weeks of September and first
week of QOctober and again during the
last week of November and first two
weeks of December. The Lorge-
Thorndike Intelligence Test (I.TIT)
was administered by one of the investi-
gators to all children during February
1965.-

The New Developmental Reading
Tests (NDRT) were administered
during a three-day period at the end of
March by the 25 classroom teachers in
the study. :

Separate analyses were made for
each sex group. The scores for the 23
variables were correlated, and the re-
sulting matrices subjected to a prin-
cipal components analysis employing
unities in the main diagonal. Com-
ponents whose latent roots were 1.00
or larger were retained and rotated
to the varimax criterion following the
suggestion of Kaiser (15). Prior to
interpretation, the factor structures for
the male and female siibjects were
compared by calculating factor con-
gruency coefficients employing proce-
dures presented by Harman (13).

Findings and discussion
standard deviations disclosed that the
male and female groups were very sim-
ilar in IQ, social class, readiness, and
perceptual measures considered here.
However, the female subjects dis-
played superior average reading
achievement. Tables 1 and 2 present
the rotated factor loadings for male
and female subjects,

Inspection of the table of means and

respectively,

whereas Table 3 presents the factor

congruency coefficients. 7
There are no tests of the statistical

significance ‘of coefficients of factor

congruence, In general, coefficients
greater than .90 are high; .80 to .89,
good; .70 to .79, fair; and less than
70, poor, On this basis, four factors
across the male and female analyses
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demonstrate high congruence, and onc
demonstrated fair congruency, On the
other hand, one factor appears to he
specific to each analysis, The factors
which are highly congruent will be dis-
cussed first. For convenience, the

‘male factor enumerators will he em-

ployed for identification, )

Factor 11 is clearly .a. reading
achievement factor with the three sub-
tests of the NDRT saturating the fac-
tor. The numbers subtest of MRRT
has a moderate loading on this factor
indicating that the numbers subtest is a
predictor of reading achievement.
Factor T1 of the female solution is
highly congruent with this male factor

(coefficient-.95). The only noteworthy
discrepancy is the appearance of a
Visual Motor I and IT doublet for the
male factor (loadings of .32 and .36
respectively) indicating slightly more
power in the prediction of reading
achievement for this aspect of percep-
tion when male subjects are compared
with female subjects. :

Factor IV for the male subjects is a
pood match with Factor T in the fe-
male analysis. Inspection of the load-
ing pattern suggests that this factor
might be called a perceptual readiness
factor. Perceptual Constancy I and I1,
Position Space I and II, and Spatial
Relations I and I have major loadings
on this factor. Matching, Numbers, and
Copying also have substantial loadings
on the factor. It is of some interest to
note a slight tendency for the reading
subtests to load on this factor for fe-
males hut not for males, The loadings
are, however, quite small (.38, .29, and
.29 for Word Recognition, Compre-
hension of Significant Ideas, and Com-
prehension of Specific Tnstructions,
respectively),

Tor the male subjects, Factor V is

doublet marked by Figure Ground T

“and IT with substantially smaller load-

ings for Perceptual Constaney T and
I, This factor is highly congruent
with Factor III for females, the only
difference heing somewhat higher load-
ings for Perceptual Constancy I and IT
for females. It shoull be noted that
this factor is clearly  distinguishable



EKC MRRT and is essentially independent

wll Toxt Provided by ERIC

from other perceptual and/or readiness

measures as well as reading achieve-

ment as. measured herea,

[Factor VI appears to be a '%]]LCth '

readiness factor defined by MRRT

subtests Word Meaning, Sentences,
and Information. A congruency cocf-
ficient of .97 when this factor is juxto-
posed with Factor V for females indi-
cates-a good match. Apparently a
substantial pnrtlixn of the variance of
the MRRT is relatively specific to the

is VISUAL MODALITY AND READING
TABLE 1
ROTATED FACTOR LOADING FOR MALES
(N =324}
. ' Factor

VARIABLE ! I1 I1I v Vv Vi h?
Chronalogical Age 71 -09 =02 12 08 19 57
10 -535 26 25 29 04 21 56
SE (MPS) -01 -08 ~76 =15 00 -19 64
5E (5chool) . 15 =22 77 05 -01 =14 69
Word Meaning 18 07 16 28 08 75 70
Sentences i -10 18 10 19 11 64 56
Information ' .03 20 13 - 26 04 74 68
Matching 09 31 10 39 00 36 59
Numbers 10 47 10 44 04 44 63
Copying 23 30 07 64 01 24 62
Visual Motor I 40 32 29 42 12 -04 54
Figure Ground I 25 18 02 20 66 14 59
- Perceptual Constaney 1 =23 =03 0§ 62 26 10 53
Position Space I | -0z 3 0 55 09 18 46
Spatial Relations I 13 20 09 08 03 20 61
Visual Motor II 20 36 30 37 00 =01 48
Figure Ground II {5 09 =02 07 82 04 69
Perceptual Constancy 11 ' =09 -12 21 63 37 12 61
Position Space II =05 06 06 67 - 08 23 51
Spatial Relations 11 12 21 06 67 10 15 54
Word Recognition =08 81 15 25 11 19 80
Comprehension (Sig. Ideas) =05 85 16 12 12 11 70
Comprehienzion (Spee, Instruct,) =12 85 11 18 09 20 83
Hyperplane Count 0% .15 15 15 5 19 8
% Total Variance 5.9 41 . 73 18.1 6.2 10.3

of hoth perception as measured by the
DTVP and reading achievement,
Factor III displays low congruence
with female Factor IV, It is clearly
marked as a social class factor since
the two social class variables in the
analysis have their major loadings on
this factor for hoth males and females.
The relatively low congruency, due to
a substantial negative loading (- .067) of
chronological age for females, is not
produced ~in  the male analysis,
I’urt]mum::rt:, Visual Motor I and 11



TABLE 2 _
ROTATED FACTOR LOADINGS FOR FEMALES
(N=2313)
Factor
VARIABLE 11 111 v \% VI ke
Chronological Age -0 04 12 =07 40 08 64
10 44 7 0 4 27 14 48
SE (MPS) 06 -17 06 -70 - -31  -13 G4
SE (School) 09 =43 =15 -85 26 16 61
Word Meaning 36 11 08 13 73 04 70
Sentences : 30 14 11 02 72 10 5]
| i 19° - 10 G4 08 67
Matching 74 2 -04 03 31 12 72
Numbers 56 44 08 03 37 14 68
Copying ' 72 19 16 of 18 20 65
Visual Motor I 27 13 02 02 05 78 70
Figure Ground 1 o 11 48 14 22 43 51
Perceptual Constancy 1 44 16 49 14 16 -10 52
Position Space I 72 18 04 00 19 13 60
| Spatial Relations [ 72 25 06 03 18 26 68
f. Visual Motor II 23 14 15 2 07 65 56
Figure Ground II ' -08 8 78 07 12 2] 68
Perceptual Constaney 11 50 06 60 25 =04- =09 69
Position Space 1T 73 11 07 06 14 04 57
Spatial Relations II 75 20 13 04 14 26 71
' 07 13 14 11 87
09 10 04 10 88
13 13 16 16 88
10 17 i7 = 8 15
9 129 7.2 71 103 7.1

o

LKA

Information . 44

L&Y

Yond
e
]
it

Word Recognition

Comprehension (Sig. Ideas)

Il
Ll ]
xR
OV« )

Comprehiension (Spec. Instruct.)
; Hyperplane Count 0% .15
% Total Variance

K

TABLE 3
MATRIX OF FACTOR CONGRUENCE COEFFICIENTS
Factor (Females) ' Factor (Males) :
I II 111 v V. 128
I 07 63 32 % 24 69
11 04 95 51 51 28 50
11 05 26 27 52 92 36
v -54 32 79 26 01 25
. 1% 18 46 49 58 31 87
ERIC VI 44 59 53 53 39 30
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are slightly related to the factor for
males. The foregoing suggests that
Visual Motor ability 1s partly a func-
tion of age for the males of the present
sample but not for females.

Female Factor VI is essentially a
doublet representing Visual Motor 1
and TI,  The identification of such a
factor for females is in contrast with
the pattern for males where the vari-
ance of Visual Motor T and 1T is «lis-
tributed across three or four factors.
Thus, the Visnal Motor task has a
complexity of one for females ancl es-
sentially three or four for males, The
last factor to he presented is Male Fac-
tor I which is marked hy chronological
age (.71) and IQ (-53). Outside of
a moderate loading for Visual Motor ]
(.40), this factor 1s of little interest in
terms of the purposes of this study, ex-
cept that it serves to indicate that male
IQ) tended to he inversely related to
chronological age. =

Summary

In summary, matrices of like sex
correlations among subtests of the
MRRT, NDRT, two administrations
of the DTV, and measures of 1) and

social class were factored scparately
“and rotated to the varimax criterion.

In each case, six factors were retained

for rotation, employing the criterion of -

retaining - components whose latent
root exceeds unity. Comparison of the
factor structures for males and females
showed. a high degree of congruency
for four of the six rotated factors,
The four highly congruent factors are
general reading achievement, percep-
tual readiness, figure ground percep-
tion, and specific readiness, The loadl-
ing pattern suggests a relatively high
degree of independence for these fac-

~tors with an indication that specific

subtests of the DTVP and MRRT
make limited contributions to the pre-
diction of reading achievement, There
was, however, a slight tendency for a
portion of the reading achievement
variance for females to load on the

.perceptual readiness factor, whereas

for males, the Visual Motor subtest of
the VTVP loaded somewhat on the
general reading achievement factor.,

VISUAL MODALITY AND READING
The appearance of a unique Figure

Ground factor for both females and

‘males is in contrast with the findings

of Goins (12), Stuart (78), and Bar-
rett (2), all of whom found that meas-
ures of Thurstone's flexibility of elo-
sure factor yielded a contribution to
the prediction of reading achievement.
Apparently, the Figure Ground Test
of the DTVP dees not measure the
pereeptual construct of flexibility of
closure adequately.  This instance may
be a-premature labeling of a measure
in terms of its face validity. The data
presented here suggest a lack of con-

struct validity. ,

A final word might be added con-
cerning the limitations of the present
study based upon the assumption that
fnctor analytic methods can lead to in-
sights concerning the organization of
reading achievement and the abilities
needed to read. It is often asserted
that reading ability can be conceptual-
ized as an hierarchically organized sei
of skills. TIf so, an adequate explora-
tion of the role of perceptual and read-
iness factors in the acquisition of such
skills obviously requires assessment of
proficiency in these skills not at one

point in time but rather throughout the.

instructional sequence, It would then
he possible to identify the readiness or

perceptual ahilities which are required -

-s0 that the learner could cope with the

demar-1s of tasks reflecting the pre-
sume. subskills.  In other words, one
will ask the question, “What percep-
tual or readiness factors transfer at
various points in the sequence of events
leading to learning to. read well?”
Suffice it to say, the utilization of
glohal reading achievement tests, suich
as those employed here, begs the ques-
tion, The transfer question as posed
is surely one of the questions whose
resolution would lead to a more adequ-
ate understanding of the process of
learning to read.
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IN A STUDY OF COLOR as an aid to vis-
ual perception, Jones (6) found that

- preschool children were able to match

hoth letters and waords more accurately
when color cues were added than when
in.black and white and that the chil-
dren greatly preferred the task with
color. He concluded that “Matching
the hlack letters and hlack words was
at least three times as difficult as the
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same task in colour, even allowing for-

colour matching . . .” (6:26) and
suggested that the strong preference
for colored materials is particularly
important hecause of its potential value
for motivation in early reading.

In another context, when Unider-
wood, Tlam and Ekstrand (10) used
color-trigram stimuli in a paired-asso-
ciate learning task, they concluded,
among other things, that the addition
of color served to enhance learning
through cue selection, presumably be-
cause colors are more meaningful than
low-meaning trigrams,  Jenkins and
Bailey (5) replicated the trigram-color
stimuli portion of e Underwood,
Flam, and Ekstrand study and con-
cluded that hoth color and color names
are effective stimuli even when suly-
jects' attention is directed through
spelling to the trigram portion of the
trigram-color stimulus. Saltz (9), ar-

guing that differentiation rather than

cue reduction accounts for enhanced
learning, deliberately - suppressed the
direct use of color cues in paired-
associate learning by using color in ei-
ther learning or test trials, but not in
hoth. The data showed that color fa-
cilitated learning even when enlor
could not readily be used as a cue, and
the interpretation was that the facilita-
tion was due to cognitive and/or sen-
sory differentiation,

The implication of these studies is
that children’s paired-associate learn-
ing should he enhanced by the addition
of color cues for any or all of the fol-
lowing reasons: aided perception and
increased differentiation, the opportun-
ity for cue selection, and greater moti-
vation, Turthermore, there is the pos-
sihility that color may serve as a vehi-
ele for mediation, A type of stucy ex-

emplified by one in which Martin and

Pryor (7) gave subjects mediating
words with a paired-associate list pro-
vides a basis for such an expectation.
Although the immediate concern of the
study was not color cues, the mediat-
ing words did speed subjects’ learning,
The reasoning in the present study
ovas that if hoth the stimulus and re-

FRIConse portions of a paired-associate
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item were given in the same color, the
color itself might serve as a mediator.

The basic purpose of the present
study was to determine whether cle-
mentary  school children's paired-
associate learning would be enhanced
by the introduction of color into the
list. A secondary concern was whether
good and poor readers’ learning woul,
he affected differently by the additional
cue.  The speculation was that poor
readers might henelit from the color
cue but good readers would not he-
cause they were already able to handle
the task cfficiently.  The same reason-
ing would, of course, lead to an expec-
tation of greater facilitation of learning
for pupils in the lower grades.
Because the study was primarily ex-
ploratory, there was no attempt to pro-
vide for clarification of reasons for
possible differential effects,

The research design

The subjects were good and poor
readers from Grades 2, 4, and 6 of a
public and parachial elementary school
i a small city.  All potential subjects
were required to have IQ’s in the av-
crage range (90-115) according to test
scures, corroborated by teacher judg-

ment, - Pupils with average 1Q's who

could not he clearly classified as good

or poor readers were rejected as sulb-
jects. Good readers were those pupils
who, according to test scores and
teacher judgment, were in the upper
third of their class in reading achieve-
ment; poor readers were those who
were in the lower third.

From the population identified,
equal numbers of boys and girls from
each reading level and each grade level
(N =72) were assigned to the two
methods of presentation, Thus, the
design was 2 (boys and girls) x 2
(good and poor readers) x 3 (grades,
2, 4 and 0) x 2 (black-and-white and
color presentation). with three replica-
tions, ' _

The paired-associate list was devised
and used in an carlier study (§8).
Briefly, the list comprised five pairs, a
common geometric form, and a conso-
nant-vowel-consonant irigram with a
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Aruitoxt provided by Eic:

OTTO
25 pf;rf_f:n't or lm'\'t‘_‘f a%sathtian '\':ﬂm:
b m;zrjh* e,
star-yad, 5{111’{??‘{-=gﬂ,t, Dq)cmlmg on
the method of presentation, hoth sti-
mulus and response were presented ei-
ther in black-and-white or in color.
Colors used, in the same order as the
above list, were Dbliue, red, brown, or-
ange, and green,

Individual subjects learned the iist
to a criterion of one correct anticipa-
tion of the entire list with serial pres-
entation and one correct anticipation of
the entire list with scrambled presenta-
tion. The total score, then, was the
sum of serinal and scrambled trials,
This unconventional sequence of pres-
entation was devised when inmmediate
scrambling of the list proved discon-
certing to younger subjects,

A MTA-100 Scholar timed by a
C’uusiim Autiic‘z Announcer was used to
An fwcrh; with a

nmzzr?nfr[:

f“ x 1
display face L}f the &:lehr By ma-
nipulating o slide, the Exlmnnmnte
was able to expose 1)4” x 17 por-
tions of the total opening ; and the stim-
ulus sheet was so arranged as to per-
mit five different orders of presenta-
tion, IFigures and trigrams were 34"
high, The stimulus form was pre=
sented for four seconds followed by a
fnur-s:‘;mncl ]n-'esezntatiﬂu Df hx::th stfim-
ing “which ]H'E‘:.Ent:ltlﬂn thﬁ c‘s.]n:nmem
t::r enunciated the trigram  ame,
ach pair was followed by a four-
second rest, and each presentation of
the entire list was followed by a six-
teen-second intertrial rest, '

All teatmg was done in a private
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room with a minimum- of distraction,

" nificant

'%uhj:;cts were tﬂlﬂ that they were
children If:ﬂrui The,f.mt that t]n‘:. pzur,s
would be in black-and-white or in
color was not pointed out, and the fact
that color was used was never sponta-
neously mentioned hy a subject. A
|1ruhnmmn ln.ll X\llh H atmm]ua pm
nature and smluen:zz of the td%k All
subjects were tested by the writer,

The results ol the study

The mean acquisition trials—serial,
scrambled, and total—are given by
main effect in Table 1. It should be
noted here that the gl'dnil mean for
total trials was 9.7 but, with visual-
auditory presentation inan carlier study
(&), in which the task and method of
presentation with the exception of the
;Ltltlul Clﬂﬁr cucs were th:’; SE 08 iu

\lstml-iunlltm‘b gmu]l (‘J;%) wits
12.3. This discrepancy hetween the re-
sults of the present and the earlier
study 15 noted because there are im-
plications for the interpretation of the
present findings,  Other  specific dis-
crepancies between the two studies are
noted for the same reason.

Separate analyses of variance of se-
rial and of scrambled trials showed
that only the Grade and Reading Level
main effects were signilicant (p< DD'i)
with  serial  trials; none was sig-
with  serambled  trials; and
there were no significant interactions
shown in either analysis. The effect of
scrambling the presentation apparently
was thc saime fm all Suhjcz(:ts, with thei-

TABLE 1

MEAN ACQUISITION TRIALS

B S ‘Grade Sex ~ Level \Iuhud
R 4 6 M F G P BW C
Serial 8.5 67 = 59 6.8 7.2 59 8.1 7.2 6.9
Scrambled 3.0 2.2 | 2.6 28 2.5 24 29 2.8 2.5
8.5 0.6 9.7 g3 110 9.9 0.4

Total 11.5 89




42 .
for the differences. The analysis of
variance of total learning trials is sum-
marized in Table 2. Again, only the
Grade and Reading Level main effects
are significant, and none of the interac-
tions reach significance, Table 1
shows that second graders took more
trials than fourth and sixth graders,
hut there is little difference hetween
fourth and sixth graders’ mean trials.
This finding, too, is different from the
earlier study where second, fourth, and
sixth graders all differed. The poor
readers  required significantly  more
~trials than the good readers to master
the list, but again there is a possibly
hlgﬂlﬁt’li’ll diserepancy from the earlier
results.  In the present studv good
readers required 8.3 and poor veaders
required 11.0 mean trials: whereas, in
the earlier study good readers required
8.7 and poor readers required 15.3
mean trials, Thus, the good readers in
both studies performed similarly, but
the present poor readers required sub-
stantially fewer total trials,

The
effect did not approach significance,
nor were any of the interactions signif-

Reading Level

Good

Poor

Method of Presentation main

VISUAL MODALITY

icant, Yet, in view of the gchuthinn
th:lt pel hnps ]mnr n;lrlr:’rs. :lml ‘f'mcr

i:cnlt:u cues, t}‘lL fﬁllrmmg inter: u:lum tii-
bles show some interesting  trends,
The means in Table 3 show that it was
the guml I‘E‘El(]lfl*«s W Im ft’l](]';fl In ln;nc‘ﬁt
,;1]1!:: + %hr:m i Irt:nd tmnufl in-
cr lbil]g benefit from color cuaes with
increasing grade level, - Both trends
are directly opposite fnmi the prestudy
speculation,

in

Discussion
Because the analyses revealed that
the present results were generally non-
significant, very little that is unequivo-

cal can be said. Yet the expectation
tl it niore f:f’huc:nt Imired JS%OLi’ltC

tion of culDr cues is based upon aufhx
ciently strong theoretical and empirical
grounds to make examination of the
present contradictory  resnlts worth-
while.  Post hoe speculation, ther, is
offered with full awareness of the limi-
tations.

TABLE 2
ANALYSIS OF \’f\]\l ANCE OF TOTAL LEARNING TRIALS
DF MS ¥
Grade (G) 2 64,125 11.400*
Sex (5) 1 222 o
Reading Level (L) 1 133,380 23.714*
Method of Presentation (M) 1 5,555 =
Gx & 2 7,680 1.305
G=xL 2 6.097 1.084
GxM 2 4,180 =
5 xL 1 20,055 3.505
5x M | .888 -
L xM 1 6.722 1.195
GxSxL 2 1.930 -
GxSxM 2 8.847 1.573
GxLxM 2 1930 -
SxLxM B 1 500 =
o GxSxLxM 2 6.542 1.163
Within 43 5.625
*p o< 005
TABLE 3
MEAN TOTAL TRIALS: READING LEVEL X METHOD. OF PRESENTATION

Method of Presentation

Black-\White Colored
89 7.7
11.0 11,1
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. TABLE 4
MEAN TOTAL TRIALS: GRADE X METHOD OF PRESENTATION
Grade Method of Presentation _
Black-White Colored
2 : 11.4 11.7
4 _ 02 8.7
6 23 7.8

Because the experimenter did not
point out or discuss the color cues, it
would have heen necessary for individ-
uals to discover their own use for the
color cues. Not one of the subjects
commented on the varied -colors.
When the experimenter informally
¢queried some of the subjects several
clays after the testing, they were unable
to recall whether the task had heen
presented in Dblack-and-white or in
color. The follow-up was not done
systeniatically, but the informal feed-
back suggests that perlmps the subjects
did not use color cues either because
they were frankly not consciously per-
ceived or because they did not see a
way of making systematic usc of them.
Of course, there is a ]n:rs&ulnhty of “un-
conscious mediation,” as demonstrated
by Bugelski and Scharlock (4): hut it
apparently was not strongly operative
mn this study. Yet, if the argument

lection was not useful., Of course, the
present list was also atypical in that
hoth  stimulus and response compo-
nents were in color. The reasoning
was that this ar rangement might en-
courage color mediation, but the effect
may have been merely to erase the sali-
ence of color as a cue. The foregoing.
unfortunately, does not explain the
lack of any motivational effect arising
from the use of color; but perhaps only
very young Childn‘:ﬁ such as those
studied by Jones (6), benefit directly
from color in this way.

To offer an explanation for the un-
expected trend by good readers and
upper-grade pupils to do better with
color is difficult. The speculation al-
ready given is, if anything, at odds
with this trend. One could disniss it
as nonsignificant; but the fact is that
the trend is opposite from that ex-
pected and, therefore, particularly un-

that the subjects were unaware of the serendipitous. Another stucdy of good
color is to stand, the trends noted—  and poor readers’ paired-associate

i.e,, more eFﬁci;ut learning with color
cues by good readers and upper grade
pupils—nmat be explained in terms of
unconscious mediation, A rephc'ltmn
of the present study with explicit in-
structions regarding color cues would
be wurthwlnle

present ]Jdll‘Lﬂ-ﬂSsDﬂldte t:lSI
structured, .the mtche;tmn of color did
not amount to provision of a more
meaningful or  more useful cue,
Dissimilar geometric forms served a
stimuli in the present task; where*xs, n
the related studies which were re-
viewed trigrams were the stimuli, and
color was added only to the sgtimulus
portion of each pair. The geometric
forms used here were dissimilar by de-

“sign and, therefor€, perhaps so discrete

that fmther (hfferentlntmn or cue se-

learning is needed to determine
whether the trend is a stable one.” If it
is, then further efiorts to determine the
reason will be in order.,

In another study it would be inter-
Estmg to examine the effect of permit-
ting subjects to ChDQ%E the particular
colors that will serve as cues. Beck
(2) has reported on research which
sugpests that some colors are more
commonly associated with certain con-
cepts than other colors; and Beck and
Dunbar (3) found that their subjects
tended to associate the same color with
each word in a pair of synonyms and
that tenth graders and college students
did so more consistently than sixth
graders, DPerhaps if subjects were
permitted to choose the colors they feel
should be associated with stimulus por-
tions of the pairs on a paired-associate
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list, they would learn the list more
efficiently than subjects who were
given arbitrary color cucs.

Finally, the present subjects took
fewer trials, regardless of method of
presentation, ta master the list than

did subjects who learned the same list -

in the earlier study. As already noted,
however, the means for good readers
in the tw::n studies were very similar:
ﬂ]L difference was hetween poor read-
ers’ means, with the present subjects
taking 511hstdnt1ally fewer trials.
Obviously, there was some diserepancy
hetween either the choice of poor read-
ers and/or the administration of the
“task in the two studies. The most
straightforward suggestion is that the
present poor reacers may have heen
better readers. Poor readers in the
carlier study were chosen from among
1111]3115 w 11:15[, n:'urlmg’ fi:St scores ])LLLELI
national ncmns, \.vherx,as, thc; I}resent
poor rEiders were fmm the bf}ttli)l'll
scores l_m_c_l teuhcr juclgmcnt lhi:
discrepancy is relevant here mainly be-
cause different results might have heen
obtained with regard to color cues if
the poor readers had been pupils with
severe reading problems.

The contrihution of the present
-study is obviously not to be found in
its immediate results: there was no
support for the expectation that the
provision of color cues would enhance
paired-associate learning in general or
for the notion that poor reacders might
henefit dlsprapmtmnately from the
added cue. Yet the restrictions of the
task employed and the need to increase
the salience of the color cues are now
more clearly understood.

A possible next step is to employ a
more reading-like tusk—e.g., pairs
cmnpmsmg a wnrd llkz SLu“ulLi% 'mcl a
ble eﬁ'er,t of color c‘:ues upgn p'ured as-
sociate learning that is much like hasic
- sight - word learning, Such a study
=mcI others like ]t shcm]cl Igad to more

of rt:a.dmg‘, ])1rtn:u]:1r]y in I‘Cﬂ’lcﬂl“ﬂ
reading if poor readers do, in fact, hen-
efit from the added cue. TFurthermore,

o
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clarification of children’s uses of a spe-
cific cue like color will have implica-
tions for studies of the role of other
types of cues.
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(2) which attempts to arrive at an un-
- *The research reported herein was sup-
ported through the Coaperative Research

Program of the Office of Edueation, U, 5,
Department of Health, Educitmn, and Wel-

fare,



GEYER

derstanding of how perception in read-
ing takes place more clearly than' that
proposed by classical theory. Classical
theory of perception in reading was a
landmark of educational research and a
giant step forwird in understanding
reading phenomena. However, it was
a step taken originally in 1885, based
on assumptions known to be oversim-
plified today and upon interpretations
of empirical data which modern con-
trol procedures have called into ques-
tion.

Until recent years neurologists be-
lieved the visual system to be relatively
simple. The eye was commonly com-
pared to a camera in which the retina
reacted to light in much the same way
as a photographic plate. Tt was
thought that these reactions were
transmitted instantaneously to the pro-
jection areas of the brain in a point-
hy-point mosaic representation. Early
investigators, basing their interpreta-
tions on these assumptions, believed
perception to be a unitary phenomenon

with all parts of the visual field being

perceived instantaneously and simulta-
neously. Much of the experimentation

involved tachistoscopically measuring

the span of attention in order to isolate
the “elemental perceptive act.”” TFrom
these experiments the concept of the

visual span of perception was derived

with the accompanying bhelief that.

within each span, words were recog-
nized by “general word shape” or
“total word picture.” The ongoing
reading process was conceived as a
series of tachistoscopic presentations
flashed to the brain by the saccadic
movements of the eye, Improvement
in reading was seen as “depending on
the instantaneous recognition of larger
and larger blocks of letters” (5).
Today, through the work of neuro-
physiologists and electrophysiologists,
the enormous complexities of the vis-
ual system are heginning to be appre-
ciated. The retina, alone, is known to

Institute of Neurophysiology, referred

O to it as the “little brain.” Psychophys-
ERICicists and other investigators interested
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in the field of sensory psychology
have been systematically working out
the “details of the variables affecting
tachistoscopic and related experimenta-

tion. Using instruments and control.

procedures unknown to the early the-

“orists, modern investigators have found

that visual perception functions in
much more complex and dynamic ways
than those suggested by classical the-

ory. This continual search for deeper

meanings is a basic part of the scientific
process.
Theoretical background

mulus for this study were derived from
two sources: General Systems Theory
as applied to reading in the Substrata-
factor Theory of Holmes (6, 7, &) and
Information Theory as exemplified by
the TFilter Theory of Broadbent (1).
The Substrata-factor Theory of Read-
ing is a comprehensive view of the
reading process which has been shown
by Kling (92) to match the- Organ-
ismic Open Systemis Model of General
Systems Theory at each point. While
emphasizing that reading is a process-
ing skill, Holmes and his coworkers
engaged in research designed to iden-
tify statistically the relationship be-

The theoretical background and sti-

~tween the many organismic  systems

postulated as operating in reading at a
hypothetical instant in time.

Using the Substrata-factor Theory
with its concepts of interacting systems
as a general frame of reference, it
seemed equally valid to limit experi-
mentally the complexity of the reading
task in order to trace a minimum
amount of information across time.
This is essentially the approach taken
by the information theorists, Contrary
to the classical position that the per-
ception of overlearned materials takes
place instantaneously,” a model con-
structed from this theoretical - view-
point would hold that perception re-
quires time. Such a medel would
attempt to identify the directly interact-
ing -systems operating during the on-
going minimal reading process. A

major concern of the model would be
the prediction of the temporal relation-
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ships involved
series of stimuli,

The purposcs of the siudy

Specifically, the es of the
stc I were as follows:
To construct a heuristic model of
i)tl’C!Z]}tlilﬂ inr ;1,(11:1;; from an analysis
of the published research which would
explain better than the classical theory
the apparent dynamies and account for
more of the known facts in the percep-
tion and identification of visual-verbal
- stimuli during reading.

2. To synthesize certain aspects of
the model with those parallel postu-
lates of the Organismic Open Systems
Model which deal with the establish-
ment and maintenance of a steady state
in order to generate cxperimentally
testable hypotheses that delineated spe-
cific time constants and dealt with the
dynamics of the perceptual process.

3. To experimentally test the valid-
ity of the generated hypotheses.

purpos

il

5

Initial (Sensory)
Secanning System

Ensﬂr}f
niz f:u:mal

Initial (Sensory)
Storage System

~ Recognitional
(Internal Response)
System

Secondary
(Intt;rnal RESpQﬁStz)

Response System(s)

R

- Figure 1,

The model

From an analysis of classical and
modern  research, a  heuristic model
was constructed which delineated the
directly interacting systems postulated
as functioning flurmg oral reading.
As much of the data concerned with
visual pereeption stems from tachistos-
uqny 5tu(1m it was necessary tr;} ana-

t*lélns.tﬁst:t:qji; rft]mrta in nrdt:f to un-
derstand the relationships of the find-
ings of these studies to normal reading.
A schematic outline of the model 1s
presented in Figure 1,

The model as outlined can he differ-
entiated logically into three major pro-
cessing functions, viz., sensory, recog-
nitional, and response. Iliach of these
systems has a hypothesized character-
istic rate of operation, thought of as
being based on physiological functions
inherent in the organism. Inter-
;;pfzrscd E)Ltwfzmi thes& tthE sys=

Limit: .Approximately one

second.

mately 250 ms. ru:r unit.

Limit : Several seconds

Processing Rate : Dependent
upon response required.

Oral reading, about 300 ms.
per umnit.

Block Diagrém of Heuristic Model
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make smonth  information  processing
possible hy acting as t-mporal buffers
which allow the mtegration of the dif-
ferent rates of the processing systems,
specifically, the model postulates that
hetween the moment in time when a
stimulus 15 sensed and when it is re-
ported, the following dynamic svstems
tend toward an over 111 5tcﬂilv state:

1. An Initial (Sensory) Scanning
System operating at a hyvpothes-

ized rate of 8 ms, per letter-
spicce. Although initially  voli-
tional 1n (Ilruﬂmn this purely

attentional input sy stem hecomies
conditioned to  scan  reading
mrterial in the direction in which
the language 1s written. The
postulated scanning action takes
place  within  cach  fivational
ﬁmi'-;z* the ﬂgC'lchL ﬁim'cmenta
d])l’igli‘{itu; ina Injzaltmn u_hgrr;: tin;;
covert or auéntimmi scanning 1s
within the retinal area of fine
discrimination.
A Sensory Organisational Sys-
fen whose function it is to
organize 'mtl convert. thr; ss:*dum:d
mater
3. An Initial (5{‘115{1;_\;) '::fmagi‘
Systemt capable of storing the
plionemic stimulus units as a
fading memory trace for a hy-
pothesized period of one second

!]“'n.,]l

and, consequently, acting as a
temporal  buffer between the
preceding and succeeding  sys-

tems.
4. A Recognitional (Internal Re-
sfponse) Systen, thouglht to oper-
ate in silent readmg at a rate of
approximately 250 ms. per re-
HIIGHEE

i\ Sf:'(:audary (’hzifﬁml Re-
sponse) Storage Svystem capable
of storing the internal response
for several seconds and, conse-
quently, operating as a temporal
buffer between the internal re-
sponse amd report when needed.
It was assumed that this system

rn

[C wcmi::l receive minimal use dur-

ERI

Aruitoxt provided by Eic:

wl’n;h Lgnv::rtz I:I]r: f;lcl—'
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ing smooth, oral reading, as the
syvstems governing the oral re-

sponse would be directly coupled
to the Recognitional System.

6. An Oral Response System which
organizes the complex musétla-
ture involveed in speech,

The dynamics

The overall function of the visual
svstem is to allow the organism to
nitlee meaningful responses to the en-
vironment as  visually ;Qruntrl In
ovder to respond, : e U ]
elements in the visual ﬁ(‘kl st i)L ex-
tracted and organized into meaningfual
units which can themselves be organ-
w:;r:l llﬂ;() I‘Lrgcr entities, . Since the re-
%} stem - can nrg;nﬁ;c a

ters) into a Emw’]:: TE%]Iﬁ]IEE unit (r:'

a4 word or ])]1111‘3!‘3) the sensory 5\*512111
must be capable of a much higher rate
of operation than the recognitional sys-

tem,

In the tachistoscopic situation, if 12
letters were flashed to a subject during
a 100 ms. presentation, they could be
anert]v ;cauncri ;1t th:r h}’p@ﬂ’[ﬁ:ﬁhﬂ_fl
in an-
]31‘11:-;1111 uely 95 ms. and ucm]d briefly
be stored in the initial storage system,
Il the letters were random so that a
separate response was recuired for
cach, the subject might respond to
three or four Ictters duri mgﬁ th:: stnragc
period available; hut the remain
the letters would he lﬁ‘;t ]t:-’wmg ‘the
subject with the vague impression that
he had “read” them all but had forgot-
ten some before he could report them,
However, if the 12 letters were stored
as two or thr:;f: 511cxrt “"ﬂfdh tlﬁs num-
the hy;mth::m;ed ane- %EEGIHI stéragL
capacity of the initial storage system ;
and the subject could respond to them
all. -

In continuous reading, once the sub-
ject had scanned an amount equal to
his storage-response capabilities, the
cffective * rate of further scanning
would depend upon the rate of pro-
cessing of the slowest svstems. If
input proceeded too far ahead of the
response system or if recognitional or
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response difficulties arose, the scanned
clements would be lost from storage
hefore they could be responded to, and
the athLct would be required to make
a regressive eye movenient in order to
scan again the lost elements. [In
smaooth  reading, then, the systeins
waould acliceve a balanee befween the
sensory and response systems. This
balance waould be dependent upon the
line ai'mlc:b!? in the mitial storage sys-
feni in its hypothesized role of hulfer
between input and output.  That is,
fm thf: t‘_‘\il‘ to track smoothly without

(551 refixative movements,
;:u,h successive response w mﬂcl f’ﬁ.‘{é to

rtspcctn; atunulua wils

________ In order to provide for
:llliilelnu!ll buffering action, it would he
advantageous to make full use of the
storage time, Smooth reading, there-
_frH“:‘, would be characlerized by o rela-
tively constant one-second, icmporal
cye-voice span regardless of the nnmn-
ber of words or syllables er:mq fpro-
cossed within that span.
point that the heuristic model devel-
oped in this paper synthesizes with

thme pnstuhtc% f)f C?ener'ﬂ C}I]LII %vs—_

ﬂ]l‘: Eatahh%lnncnt SIIH] 111:111111&11'1!1:{: uf 1
steady state.

The hypotheses
IFrom the above rationale two major

experimental hypotheses were gener-
ated :

H: During smooth oral reading,
the !:;’m[wmi eye-voice span
a) will remain relatively con-
stant and b) the period of
time separating the eye and
- voice will approximate one sec-
ond.

In those situations where an
interruption of smooth, bal-
anced reading occurs as evi-
denced by an overt error or
pause in the voice, the eye
will take corrective action and
then the systems will quickly
reestablish the pre-interrup-
tu:m halance,

"~ ‘nce “smooth reading” is a relative
[MC judged from eye-movement pat-

It is at this

VISUAL MODALITY AND READING
terns and since an unknown amount of
error variance was inevitable, Hypoth-
esis I was tested by testing the fol-
lowing suberdinate hx]mthcaea :

(1) Between subjects, those read-
ing more smoothly as evidenced

Iw relatively smooth eye-

movement  patterns  will  also

evidence a relatively more con-
stant temporal eve-voice span.

(2) Between ]Llhb'lﬁt';: read by the
same  subject, those passages
read  with iglativd}* smooth
eye mm'cmcni Bk atterns \ﬁif also
stant tL!ll]}G!'ﬂl E_yf; voice Spiu!;

(3) Within passages read by the
samte  subject, those temporal
eye-voice spans associated with
smooth reading will be more
constant than those associated
with non-smooth reading.

The observations

Data to test the above hypotheses
were derived from 2465 eve-voice
span pairings furnished by eight sub-
jects reading three passages of varying
t]zFﬁcultv aloud hefore the Gilhert
liye-Movement camera. This camera
rv;?ﬂf:c:ts a focused heam of light from
the cornea of the reader to 35 mm.
nn;iviez ﬁiInL A rev nlvmg shutter pﬂn==

aEc:c:m;:L A :af:;f:md bf:lm of llght re-
fected from a silver bhead mounted on
a pair of lensless spectacles allows the
correction of errors due to lateral head
movements. The developed film is pro-
jected onto a copy of the reading ma-
terial enabling the point of regard of
the eye to he determined for each one
thirtieth of a second of reading time.

During the reading, the voice was
recorded by a Wollensak Stereo Tape
Recorder. A specially designed modifi-
cation to the camera provided simulta-
neous markings on film and tape at the
moment of command to begin reading
and every two fifths of a second there-
after. All eye records were plotted on
graphs of elapsed time prior to the
analysis of voice records. The modifi-
cation to the camera and improved
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methods of plotting developed during
pre-experimental validation procedures
exposed  two  hitherto unreported
sources of position error thought to be
conimon to all corneal-reflection tech-
iquu.
\oice
speaker
yveraph
volume,
were plotted Dy
moving  graph
i‘]‘ll‘l‘%:‘:(l timie,

tapes were plaved 111mugh
andl o Grass Maodel No, 7 1 nl=
adjusted to reict to varving
The resulting pen markings
the ]mh"r'q:h oo
paper  which  showed
These FL‘CDI"{IS were

"r;q::ht. on which the eve rlntl I u’l heer
previously recorded.  The modilieation
to the canmera allowed the svnchroniza-
tion of the two records to he validated
ach two Nifths of a second of elapsed
time,  The completed time  graphs
showed the simultimeous action of eye
and voice during cach one thirtieth of
a scecond for  the entire passage.
AMeasures of temporal eve-voice span
were obtained from these time graphs.

Validation of eye records

The modification to the eamera had
the additional effeet of making possible
considerably more accurate plotting,
The Gilbert Eye-Movement Camera
gives no measure of vertical eve and
head movements, Often a number, of
dots are registered as an undifferenti-
ated mass due to these movenients.
By developing and utilizing a system
of plotting in terms of both dots and
blanks, this type of error was cor-
rected.

The increased precision in plotting
revealed the following two sources of
P

Josition error not previously reported
in the literature which %le%f;qu(:nt
analysis showed to he inherent in cor-
neal reflection techniques:

1. It is comimon ]n actice in plotting
» to depend upon
llglflt}’ of film to type line as
of alignment. Corrections for
he*zd l't‘lfi’gﬁllll‘;‘ﬂt:& are made by keeping
the dots made by the head bead posi-

ne drawn during calibra-

\m ‘ﬁ‘
] Irm‘
@ e
\u."

tioned on a lin

tion. It is assumed that the head dat
just ﬁpp fte to the eye dot Dbeing
counted -is the proper dot for align-

aberrations could bhe caus

42
ment,  An examination of the blanks
showed this assumption to be erro-
neous and a possible source of con-
siderable position error. Tt was found
that accuracy could he achieved only
by matching each eve and head dot and
counting dot hy dot,  This procechure
wionld Ill\i.‘ heen impossible  without
the periodie simultancous blanks,

2. In plotting validation records dot
by ddot, a seeond source of error was
(H%En\’gl'cﬂ f)n sonie i*(,i:i'ﬂ"fj's this:

i)LiLL‘lllL’lit h: 1]11‘ n"ht .lumnpn’n{‘(] ln
an increase in the size of the feld.
Other records showed a displacement
to the left accompanied by a decrease
in held size. A third pattern was o
combination of the other two, the field
first expanding and then contracting in
a truncated  dimmond  shape. These
pattern differences were apparently the
result of small differences in the place-
ment of the light source on the edge of
the cornea.
indicate
tlmt thc;:_aL Crrors are mheﬁ:nt in cor-
cial reflection techniques.  First, the
fluh praduced by the head head were
untlﬁ"e;tt‘;‘l regs n‘;l];‘ss nf thr: Inutmn czl

NOMenon  wis mn an .11111’;11:15 af thc
camera, f[lm, or projector. Seceond,
conferences with the scientists at the
University  of  Califormia Moedieal
School Developmental Laboratory con-
firmed that the records produced hy

equipment  under  development  there
showed the same patterns.  This
equipment had nothing in common

with the eve-movement camera exeept
the corneal-reflection technique. Third,
conferences with members of the fac-
ulty of the Umiversity of California
School of Optometry verified that such

*dl by the
differing angles produced by moving a
point of light across different horizontal
suriaces of the cornen.

As it was apparent that the usual
procedure of using the head line for
line-to-line calibration intreduced a
'-e?"-féahle fuul svatematic  error, this
was abandoned.  Instead,

Aan ‘mﬂuﬂptmn wis nﬂde that for each
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line the outermost fixations were on
the outermost words, While this as-
sumption no doubt introduced error of
its own, it had the advantage of ran-
domizing and probably reducing sys-
tematic error.

Measurement procedures

All eye-movement fAlm records were
processed Dbefore the voice records
were prepared. The films were plot-
ted using the dot-hy-dot comparison of
eye and head dots previously nien-
tioned. The time involved in saccadic
movements and return sweeps was not
included in the pauses unless a move-
ment took less than one thirtieth: of a
second to complete. Thme records
were kq'zt in terms c:f b@th ths :md
blanks, t
accuracy. \Vhen :111 E}e ﬁlms ha::]
heen plotted, the data were transferred
to graphs of elapsed time to which the
voice data were later added.

The tapes of the subjects’ voices
wee played at half speed through the
pnlygriph A foot control mechanism
on the tape recorder allowed the tape
to be stopped after brief intervals so
that the sounds associated with the
curves drawn by the pens could be re-
corded on the polygraph paper.
Particular attention was paid to the
blends of words, Tt was apparent
from the polygraph records that speech
patterns do not exactly follow the way
in which written language is separated
into words, Since this study was of
reading, speech was recorded in the
word units of written language. This
procedure often necessitated replaying
a particular blend in order to estimate
the exact point at which one word be-

‘came another.
Once the curves of the polygraph re-

cords were identified, the beginning
and ending time of each word was re-
corded on a separate form. A correc-
tion factor, if needed, was calculated
from the chrm’mgraph records and ap-
plied to the data. When the voice rec-
ords of all subjects were so identified
and measured, these data were added
to the graphs of elapsed time contain-
ing the parallel eye data. These com-

VISUAL MODALITY AND READING
pleted graphs of elapsed time were the
hasic data from which the evidence
testing the experimental hypotheses
were derived. They are believed to be
the first complete records of eye-voice
span ever taken. '

Sources of crror variance

The impossibility of conducting
experimentation without error is well
known. Certain features of the exper-
imental techniques employed in  this
study made considerable error inevita-
hle:

The eye-moavement camera. Calibra-
tion studies which preceded experi-
mentation showed c]eu‘lv that the eye-
movement camera is Q;l}'ﬂ])]ﬂ of very
fine measurement. The fact that the
camera ‘could demonstrate the error
inhierent in corneal reflection techniques
is significant. Yet this error remains
to an unknown degree. No cornea is
periectly spherical, and any departure
mtroduces error. These errors were
ﬂnhanceﬂ *md I"ll]dlji’lﬁ?.cﬂ by the con-
hé:jlil ‘movements

w hu:h occur durlng speaki

Fivation input error. The camera
identifies the point of regard and the
length of each fixation. It cannot
identify the number of words being
sensed or whether these words are
centered on the point of regard or are
preponderantly to right or left. More
il‘l’lpﬁl't“il‘lt fDi’ tlns study, it cannot tell
a fixa-
tional pausg mput takf_fs p]:u:e‘
Temporal eye-voice span was arbitrar-
ily defined- for the purposes of this
study as the length of time accruing

_ from the hegmnmg of the eye fixation

to that poiit in tinie when the voice
had completed speaking the word fall-
ing under the pomnt of regard. By im-
posing a fixed rule on a flexible fune-
tion, some 11111:11111t of error results in-
Emtably

. Firation withont input. In many
cases several fixations were associated
with a single response. While it is
probable that only one of these multi-
ple fixations resulted in a response, it
15 by no means simple to determine
which one, It was felt that the most
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objective decision in these cases would
be to plot an eye-voice span from every
fixation in order to yield a mean of the
multiple fixations as an estimate of the
While this deci-
ston should not have affected unduly
the overall means, it would enlarge the
standard deviations.

Some fixations appeared to be for
the purpose of “marking time” only.
A few regressive fixations, centered on
words already spoken, yielded a nega-
tive eye-voice span. To include these
spans in the total would inflate the
standard deviations considerably. Yet
there was no objective, unambiguous
evidence that these fixations were in
fact nonproductive ; and they were in-
cluded in order to avoid the subjec-
tivity inherent in a decision to elimi-
nate them.

Consequently, every fixation made
by every subject was used to measure
i separate temporal eye-voice span,

‘The fixations which appeared to he

nonproductive commonly yielded very
large or very small spans.” While it is
obvious that a fixation centering on a
word which has already bLeen spoken
could not have produced the input for
that word, these negative spans were
included as a statistical balance for the
equally questionable long spans. This
procedure was deemed necessary to
avoid a situation where a hypothesis
concerning the constancy of te eye-
voice span is tested by eliminating
those spans not constant.

To test Hypothesis I, a measure of
smoothness of reading and a separate
measure of constancy of the temporal

eye-voice span were needed. Since a -

relationship had been hypothesized be-
tween these two functions, it was nec-
essary that the measures selected hore
no arithmetical relationships to each
other. Tt was decided to class multiple
fixations and regressions together as
evidence of non-sinooth reading and to
consider single, forward fixations as
evidence of smooth reading. Relative
smoothness of reading between sub-
jects and passages was judged, there-
fore, on the percentage of singls, for-
ward firations (o the total number of

“hixatitns An obvious measure of con-
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stancy of temporal eye-voice span
would have been the coefficient of vari-
ation (V = ). In order to be more
consistent with the direction in which
the hypothesis was stated, however,
the reciprocal of this statistic was used
and identified as the coefficient of con-
stancy (C=2),

Hypothesis It

3

e

", which stated that
during smooth oral reading the tem-
poral eye-voice span would remain rel-
atively constant, was supported by the
data on each of the three subordinate
hypotheses. Between subjects, rank
order correlations between measures of
smooth reading and constancy of the
temporal eye-voice span were .83, .98,
and .90 for the three passages individ-
vally and 95 for the combined pas-
sages. Between passages read hy the
same subject, the relationships were
apparent but not so strong. Perhaps
the clearest indication of the strength
of the relationship was gained by pool-
ing all subject-passage comparisons,
regardless of subject and passage
differences. The resulting rank order
correlation of the 24 pairs was .93.
Examination of the spans associated
with smooth and nen-smooth reading
showed that in 23 of the 24 compari-
sons those spans associated with
smooth reading were more constant, as
hypothesized.

Hypothesis IY, which stated that the
period of time separating the eye and
voice in smooth reading would approx-
imate one second, was likewise sub-
stantiated, Table 1 presents these
data. The mean temporal eye-voice
span for all subjects reading all pas-
sages was 1004 ms. For the three
passages combined, the means for the
eight subjects ranged from 904 to 1088
ms.  \WVith subjects combined on each
passage, the mean temporal eye-voice
spans were 909, 1033, and 1024 ms.

- Hypothesis II, concerned with a
reestablishment of the steady state fol-
lowing an interruption of it, was not
statistically testable from these data.
However, examination of the individ-

‘ual reading time graphs showed that

the subjects used multiple fixations,
regressions, and overly long fixational
pauses in characteristic ways at the be-
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TABLE 1

MEANS AND STANDARD DEVIATIONS OF TEMPORAL EYE-VOICE 5PANS

AND NUMBER OF FIXATIONS FOR EACH SUBJECT ON EACH IPASSAGE
7 _ Passage 2 — P sage 3 Passage 4 _All passages

Subjects X 5D N x SL} N X s N X 5D N
1 953 304 gl 043 357 155 953 354 178 949 35 413
2 787 133 50 927 207 99 938 258 103 904 213 252
3 777 2538 58 997 295 106 988 277 111 947 280 275
4 98¢ 182 53 1147 277 118 1061 249 120 1083 243 291
5 925 317 74 1114 4l 142 1098 o7 139 1070 376 375
O g3z 217 53 1056 325 110 995 286 Ilo 008 288 279
7 824 277 58 983 301 100 1049 315 108 975 301 266
4 1075 273 68 1078 347 118 1163 362 128 1088 337 314

s Al 909 254 494 1033 323 948 1024 315 1023 1004 305 2465

u;ji:i:ts .

ginning and completion of I'EZEEIH’]E, at reading, as done in the Substrata-

the ends of sentences, and at points of
error, These graphs showed clearly
that inn reading under the conditions of
this experiment, a significant portion
of the eye-maoventent p'ltﬁ_ﬁl 15 related
to a necessity to balance temporally
input and output systems and that at
points of error or at voice pauses, the
eyes must take some corrective action
in order to maintain or reestablish the
temporal balance.

Conclusions

It was concluded that the tinie esti-

mate of one second for the temporal

eye-voice span was essentially correct
and that the data supported at each
point the aspects of Hypothesis I, re-
lating the constancy of this span to
smooth, oral reading. It was also con-
cluded that the eye and voice inter-
actions revealed in the reading charts
supported . Hypothesis II concerning
the reestablishient of a temporal bal-
ance following an interruption.

The demonstration of the steady state
phenomenon in the oral reading act
and of the flexibility of the input and
output systems in main ;Emmg the nec-
essary halance would seem to add veri-
fication to the application of -the Or-

ganismic Open Systems Model to

factor Theory by Holmes. .\ The data, if
replicable, would also seem to support
thl:):ae pm’tmna of the heuristic model

~other  explanations

: Qe::ncluding statement

While explaining the model pre-
sented in this paper to teachers, the
:xpenms:utszr has Dbeen invariably
asked about its relevance. to the teach-
ing-learning situation. It may be of
some importance, therefore, to state
specifically that as yet the model has
little to offer the teacher. The model
in its present form is quite tentative
and mcnmplf:te The experiment re-
ported in this paper did not test all
parts of the model and certainly not all
kinds of reading. The experiment, it-
self, is in need of replication.

The model at present is a heuristic
device. It explains classical experi-
mental data as well as classical theory
and, in addition, explains a number of
lgng -known phenonmiena which classical
theory failed to explain. It is consist-
ent with recent experimental findings
which appear inconsistent with classi-
cal theory. Most important, it pre-
dicted and identified .what is probably
the central and unifying measure in
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eye-movement analysis, a measure
which had been ignored during 70
years of research because C1a331€31
theory gave no indication of its impor-
tance.  These considerations allow
some hope that the lines of research
suggested by the model may add to the
cumulative knowledge of reading phe-
nomena and, perhaps, eventually sug-
gest new dlil)fﬁdCI]Lb to teaching meth-
odology.  Serious speculation at this
stage, however, would be premature at
best.

\Dﬂ\
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Visual Hazards in the Eéﬂy
Teaching of Reading

~_Jack A, HoLmEs
UIHVEI’SIEV of California!

MANY

By way of summarizing

American

CHILDREN actually begin to
O learn to read before the age of. six

EC(IS :237).
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the literature, Holines said, " Under fa-
vorable LQII{IIIIDI]S normal children
can be taught to read before the age of
six years, p::rha]}s as early as ﬂlL age
but to do so requires
that for umnger and younger children
there must be :mm]lf:r and  smaller
teacher-pupil ratios. That is, the age
at whuch clnldl’en of average intelli-
gence can learn to read by any method
seems to be an inverse function of the
actual supervised time the child spends
every day in readmg—ﬂthér things
being equal. However, in addition to
establishing the fact that children
under certain conditions can learn to
read at an early age, Holmes gave
some attention to the adwvisability of
tE*Ichmg them to do so. That part of
his inquiry was in terms of curriculum
sequence and educational philosophy.

The specific question with which
this paper is concerned may be put
thus: In teaching the child to read be-
fore the age of six, does one increase
the risk of clanmgmg his eyes—perhaps
for life?

Buswell (4) made the reason for
concern p'irtuzularly clear when he
wrote, “The umqug characteristic of
readmg lies in its perception rather
than comprehension. Comprehension
is an overal] factor that applies to lis-
tening and thinking as well as to read-
ing. The new element encountered in
learmng to read is the perceptual rec-
ngtmn of the printed verbal sym-
bols,”  (4:103). It {ollows, therefore,
that if an undue amount of strain is
placed upon immiature eyes when the
child is taught to read too soon, then
the sense organ that makes reading
possible may be rrrepdrably damaged.
The concern of this paper is with the
c‘;u‘!} tE"u:hmg of reading and the snb-

1Thi.-z. paper is part of an ongoing longitu-
dinal study conducted under the direction of
the writer and supported by a grant from
the Carnegie Corporation of New York and
the University of California. Thanks ars
accorded J. Ong, Research Assistant, for
searching out some of the earlier littfatUI’E
Similar thanks are accorded by assistant,
Walter Coffey, and Elizabeth Caloroso, As—
sistani Clinical Professor of Clpttjmetry,
University of California, for their part in
tracking down soms of the later references.
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sequent development of or increase in
errors of refraction or neuromuscular
anomalies.

No research dealing with the specific
visual problem in children wim have
learned to read before ws. after the age
of six has heen located. This is the
experimental approach that must be
taken in the near future if one contin-
ues to stress the early teaching of reac-

ing. Nevertheless, research has dealt

with a closely allied problem: What
accounts for the observed fact that re-
fractive changes, Espemally myopia, ac-
tually do take place in the eyes of chil-
dren as they go through school? To
what extent are such changes related
to eye strain, close work, maturational
development, and herédlty? The prob-
lem was recognized in 1867 when
Cohn examined 10,000 German school
children and noted the absence of near-
sightedness when the children entered
school and its prevalence among chil-
dren in the higher grades. To account

~ for this observation, he postulated that

the use and abuse of the eyes in close
work at school constituted the major
cause of this increase in myopia.

Ochapovsky (34) pointed out that
during thé growth of a human being,
changes in refraction take place which
are based on several factors, The rate
of change is greatest in early child-
hood, gradually waning as the individ-
ual grows into adulthood and senility.

Ochapovsky stated :

The cornea shows only a relatively
small growth from the mfantllé stape to
that of the adult, having to increase in
size only by one fifth or one fourth to
chiain the final value, which iz reached
by the third year af hfe . . . "Howevsar,
mtlivldual variation in corneal curvature
is large and may amount to 10 diopters®
and inore.

The lens undergoes great variations
during its developniental eycle. Parallel-
ing the growth of the entire eyeball, the.
growth of the lens proceeds most rapidly -
during the first year, but in contrast to
that of the cornea, it never ceases. The

TA illiipter is a umt used to express the

power of a lens and is egual to the remprgcal‘

of the focal length when measured in meters.
For example, if a lens will bring parallel
rays of light into foecus in 10 centimeters or
1/10 meter, its pﬂwer would bE 10/1 or 10
diopters.
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lens gradually increases in the equa-
torial direction and diminishes in its
thickness and curvature, hecoming less
powerful as a ﬁ:frai_tmg body.

The sagittal axis of the eye is subject
to even gredter changes and these vitally
affect the refraction. The average sapg-
ittal chamét:r of the infant's eye iz 17.5
mm. ; that of the developed adult eye is
ff‘um 23.8 to 24.3 mim.., an increasze in
length of from 6.3 to 6.8 mm.

The clongation of the anteroposterior
axis proceeds irregularly, the increase
being most intensive during the period
of strongest growth of the whole organ-
ism. The growth of the cornea and of
the lens tends to weaken the dioptic
power, but the elongation of the eyehall
compensates for this by receding the ret-
ma, hrmgmg ot a relative or an actual

myopia. . . .

The foregoing -statement would e
closer to modern theory if it were
stated in the opposite form ; that is, re-
cent experiments Extend earlier em-
hrvﬁlﬁgical studi '111{] incliir:'ltﬁ th
in the deveinpmeﬁt nf the eye ItS mat-
uration into a ph}rsmfag’xcai and fully
functioning unit is the result of many
imteractions, mutual induction jro-
cesses, and causal chains and indirect

f gedhacks

i_ﬁch_i_x;tlt_in prt:c:f:ss (' hy ;hemzcai grgans
izers) and also the effect of the intra-

-ocular pressure, T'ml-;iewm? (20)

quoted Coulombre (6), “The analy-
81y Qf E‘l':h tl%%llf_‘ as btjth a source

ba:;ig for uncl&rstandmg the t!:fatijhjgy
of this organ and represent causal
chains which must counect at many
points with events at molecular and
i:hrcmmsmﬂal lévels " c%iﬂcf} the eye is
c)f thﬁ brain, tht:sse mterested in read-
ing theory should note that the type of
reasoning behind Jankiewicz's and
Coulombre's statements is precisely
like that which underlies the Substrata
Factor Theory of Reading ( 16, 17).
" In contrast to Cohin’s use and abuse

‘theory, Ochapovsky’s thesis is that the
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growth changes in the eyve are largely
predetermined by err:flttv preserving
in its different elements, and often in
its whole, the features inherited froi
ancestors according to the rules of ’hg
reditary transmission, It is thus easy
to understand the diversity of refrac-
tion among members of the same fam-
ily as well as aniong mankind gener-
ally,  After reviewing the evidence
associated with BI\TA and RNA
Jankiewicz concluded, C??’ﬂHfEHJ that
nutrition, discase, nature of onc’s sen-
sory and motor activities, and other
cnvironniental fai’tm's have some effect
on refractive status, it is My guess that
these are associated with a solid group
of yenes to deterniine the refractive
status.”

Ochapovsky (34) délmeatgd the ar-
guments supporting the various no-
tigns in the controversy over the gene-
f His two most ser-

n:]\

: refraction. :
ious a rgunn:nts include the following:

Une school teaches that 111_‘;1;1113 devel-
ups as a result of the excessive erowth
of the eye in its front-to-back diameter
under the influence of intensive near
wourk. According to this school, myopia
may be controlled and prevented by ade-
quate hygienic measures and by elimina-
tion of the predisposing exopenous con-
elitions,

The other school holds that myo g‘ua
is subject to the laws of ontogenesis,?
just as hyperopia ffar51ghtedm:55) aﬁd
emmetropia (normal vision) are. That
is, the values of the basic refractive
components are determined by heredity.
Myopia, according to this argument, is
not an acquired property but, like other
types of refraction, is an inborn develop-
mental pattern and, therefore, cannot be
prevented from wnrlﬂng out its prede-
termined growth pattern. It might he
controlled by eugenic measures but not

hy hygienic

in outdoor work. Tn the i:iiﬂtf ary.

Ochapovsky argued that the dissemi-

nation of mankind over the face c::f 'ﬂiE
with its adaptations to various

logic conditions has had no influ-
IEEEEZ on ef action, but it is the individ-
D e —— N
ment of the individual of a spe-
ncéptlan onward.
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aal differences in man's eyes that have
caused him to seek work hefitting his
particular eye structure,

Hirsch and Wevmouth (/0), in an
effort to understand the independent.
contributions which each part of the
optic system made to refraction, reana-
lyzed the careful measurements that
Stenstrom  (392) had made on 1,000
right eyes in 1946, They stated, “The
correlation coefficient of -0.76 (given

hv Etﬂ'ilhti’ﬂn]) 15 that be‘tween 'thc

range Df LEH’]HZ'II radii.
F‘ rtrﬂmg out the corneal radius ek:=
""" nts raises this coefficient to -0.87.
In the:r EﬂﬂLlublﬂﬁ they i;@iltf:ni:l that

a wiile

tha ref ra;:twr: state is ex plaméd by var-
iation in axial length, a fourth by the
corneal curvature, and a twentieth by
the dej 11 of the anterior chamber.
The rest, one fifth, must be divided be-
tween variations in the crystalline lens,
refractive indices, and errors of meas-
urement. Studies following this pat-
tern have ]ed to the Biological-Statisti-
cal theory in an effort to account for

all errors of refraction (31).
Stansbury (38) Svstelimtmilly re-
-iewed the many theories relating to
the paﬂmgt:neglq of myopia. He com-
mented that most of the theories have
little in theu‘ favor and finally con-
“One must aiﬂi‘iﬂgn the

w—-

cluded that
monistic schema of myopia . . . and
assume that there are two main types
of myopia: one, a biologic variation,
and the other, a pathologic disease of
the eve,” " Stansbury further concludec
that, 1) axial elongation of the eve he-
vond normal iimits is not necessary to
miyopia; 2) near work has never been
shown to cause n]}t}p gither in
: )| : 3) the
of heredity is i not cieﬁmt ly estab-
lished, particula;ly with respect to sec-
vopia ; and +) there is statis-

lary myopia
tical evidence that primary myopia is a
riologic variation, and the clinical evi-
dence indicates that it is a healthy re-
fractive state.

Hirsch, in a more recent article

(14), wrote of these same two major

types of myopia but cautioned that
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things are not so clearcut as this neat
cdichntomy would lead one to helieve.
Kawi and Pasamanick (27) tested the
h\]n"}tl]g%lb that scame childhood read-
ing disorders were caused by minimal
cerchral injury following abnormalities
of the prenatal and paranatal periods.

Using 372 white male children witl
m amfcht reacing cdisability and 3?
natched controls, they sought dif f
nees i age, race, sex, IQ), readin
evels, visual and audiometry tests, a::z—
iocconomic status, 1:;11’1:11?..%] age, place
of birth, previous maternal pregnan-
cies, and previous maternal infant loss.
Seventeen Baltimore hospitals supplied
data on the complications of preg-
nancy. parturition. and neonatal period
of certain subgroups within the
matched samples. '

The results indicated a significant
ﬁ:htmnship hetween later rtzarlm;:r cis-
orders in offspring and abnormal con-

ditions associated with childbearing.
Toxemias and hleeding during preg-
nancy constituted those complications
largely responsible for the differences
found between the ecases and controls.
Further, the cases had a significantly
larger prgpnrtmn of premature births
than did the controls.

The findings of KK S i and Pasaman-
ick are important because Eames (7)
compared the eye condi

= m -
II\ Vf”'d‘ -

o

ht ons of ten-
year-old children who had had prema-
ture, full-term, or hypermature births.
He found that when compared to the
full-termm  group, the hypermature
group was glzght] more exophoric?
at reading distance, had slightly better
acu lty, and had IES frequent hyperme-

lf'l

\H

trépn On the other hand, when com-
pared to the hyp ermatures, the prema-
ture group exhibited a much greater
incidence of ]Zlf:iliif vision and of myopia,

Kephart (25) and Kephart e¢f al
(23, 24) conducted a series of experi-
ments with school children taking reti-

1 E‘{Dphﬂ ia is one of two types of lateral
heteraphoria in whieh the deviation aof the
covered eye is toward the midline. In eso-

phoria the covered ecye deviates tgward the

iﬂidliﬂcx Heterophoria is a hinocular condi-
in which under ordinary conditions one
I: lC turns away f{rom thL paint looked at by

mmother.
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noscopic examinations at the h;;ginning
and end of the sc ’fn::l vear and agnin
after the student had nturnu:] from
vacation. The general conclusions
that may be drawn from these three
stucdies are the following: 1) There is
a definite trend toward a greater per-
centage of myopia with increasing
‘f-LhQDI experience: 2) Over the sum-
mer vacation the percent of myopia de-

creases, indicating a recovery from the
ny ﬁpn trend resulting from school ex-
perience ; and 3) As the grade level -
creases, this recovery hu:e:n’ntzg less and
less effective.

In direct contrast to findings of IKep-
hart e¢f a/. Hirseh (77) did not estal-
lish such a relationship. On the basis
of 810 randomly selected cases, 11:: con-
clided that hetween 6 and 13 vears the
average refraction manifested a  de-
crease in f“lf%lghttdnzss at the rate of
about 0.09 diopters per year. Further-
more, this rate was just as rapid dur-
ing the sumimmer months as during th
school term. IIE oncluded that tﬂﬁ
work in school has no association wi 1_
the change in rt:’fr, tion.

In a more recent study in Russia,
Litvinova, ef al (28), after examining
over .’3 D(}D childteﬁ frt:;m thle; té
]:iia t:nz:t:urrerl r*n’i]y in the earlier '1;‘:::
1ts occurrence increased in frequency
in the older groups.

Weymouth and Hirsch (41) collab-
orated on a paper dealing with the rel-
ative growth of the eye. Tﬁ elation to
the size of the eye to age, they indi-.
catecd that the ;:::_ye increases rapidly in
size during the Fn‘*s't yéai’-; reac ln:s tln:
minimum adult size, 20 mm

years; and that hy five yenrg most chil-
dren’s eyes are indistinguishable from
those of ac;i‘i,:i Further, they indi-
cated that in the first year or two of
life, there is a fc:f actory shift toward
hyperopia and 1in later G.:hlldht‘jﬁfl a
shift toward myopia. hese state-
ments agree in general with those pre-
sented by Keeney (22). On the other
hand, Hirsch C13 ) stated, **Changes in
refraction during the first five or six
years of life are poorly understood,”

and that a 1@ng=—tarm lcngltudmal siudy
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needed.

Hirsch (12), in still another study,
gave retinoscopic  examinations  to
9,552 randomly selected school chil-
dren between five and fourteen, [Ie
concluded from the results of this
investigation that the distribution of
refraction is skewed toward the hyper-
opic side until the age of nine or ten, is
sytumetrical at this age, and as the

children become older the curve be-
comes increasingly skewed tow m:l the

myopic side. Hirsch observed: “*The
increase in number of myopes seems to
occur a year or two earlier in girls
than it does in boys, as does puberty.”

Ytji'ﬁg (+3) found results similar to
those of Hirsch so far as the double
s.lnft in thr_ -_.Lgu e,ri dlhtrlhlltlﬂﬂ tt;’rxf?afﬂ

and then a EL&\- mg towar u;l ‘the m_yc:pu:
sidde with increasing age. Further, of
the {352‘ ghﬂdrtzn tested iii 51 Cf}HEgL
that the c:h:lrhf;n of f.:nlh:gg m:»tl‘u;tgrh
show decidely more myopia than the
children drawn from the. farming pop-
ulation. o

In a fourth interim report,
(15) retested at the age of 1-3 to 1-—l_=
vears ﬂlG,‘fiF children first seen at five
Of those children orig-

lii‘ﬂ]y hyl)EI‘il’!EtrU]‘nE nine percent
had become even more hypermetropic :
79 ercent lmtl b;;cuut‘j: 1&55 50 (jf lnd

: 115, ages
g a high school in l.us Angeles
f:Dui}f; showed that there are more
refractive errors among children of

homogeneous grandparental nativity
than among children whose grandpar-
ents were born in different areas.

That is, while myopia was more preva-
lent among the grandchildren of

fﬂre;gu-bérn grandparents, there was a
E lC -eater number of hyperopic grand-
iildren for the American-born grand-

“lenticular

13 to IS att::ncl— ’

‘mm sﬂ'l
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parents. These writers believed that
their findings justify the following :

Lhatermarriage seems to cancel the ex-
tremes of refraction, whereas marriage
of those of like birthplace appear to
cnhance the deviation of the progeny
- from the modal refractive siate. Fur-
thermore, it appears to tike miore than
afie g"ncr’iuun for this ]!hL’ilCﬂ"LI](n] to
ifest itself, since the birthplac
he parents did ment seem to be associated
with the refractive state of tlie chiildren.

In still another study, Nadell, Wey-
mouth, and Hirseh (33) andl;;mi
questionnaire responses regarding the
amount of reading done by 409 mnlh
and tenth grade students and com-
pared theirs to the refractive errors of
yvounger children. The data failed to
reveal any relationship between  the
amount of reading cdone and the distri-
bution of the refractive state. The
writers interpret this hni_hng as sup-
porting the biological rather than the
envirenmental hypothesis of the origin

of myopia,

tailed nié‘i-auru’liei’lh on rvfm::tmn ;md
its components during the growth of
the eye from the age of three vears.
Their metric and correlational data on
the development of the corneal and
power, depth of anterior
chamber, length of eyveball, birth
weight, helght pigmentation, and sex
throw some light on the possible mech-
LIS undmhm" the development of
myopia. The ,%,:,:Iu‘a and cornea to-
gether form the sphere of the eveball,
and a weakening (and, therefore, en-:
larging) of the lower and posterior
part of the sclera is thought hy Mam
to he phylogenetically and ontogeneti-
cally associnted Eml)rvﬁlﬁgm'ﬂl\ with
an “arrest in the final stages of scleral
condensation, , , ."

From the work of Ailler (30), i
pears that the underlying. defect i1
pia is present at birth or som
To test this hypothesis, Miller
restigated the mfluence of lmr;x:lit}
ffects of pramatuflty, season of birth,
exposure to ‘ionizing radiation, etc.
5,954 Japa nese grammar school chil-
dren, about half of whom were bo f
r were cousins. N

—*
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concluded from his studies that “The
pru’fﬂcnu: of congenital c;rg;tm; le-
siong of the eve inereased very signifi-
cantly with ml;rtze:dmg=f1 om 1.60 per
thousand for children of unrelated par-
ents to 10.01 per thousand for children
whose parents were first cousins.”
[further, about 80 percent of the
myopic ;1111(1:{::1 with refractive errors
but no organic lesion, showing 20/70
visual acuity or worse, showed 1
strong assoctation to degree of parental
mhrceclmg and a tenﬂenf:\' to aggregate
in families.

No association was discovered be-
tween the degree of myopia and ma-
ternal age or birth order; socioceonom-
ic status; physical, neurological, den-
tal (lexelﬁpnmnt or history of illness,
but there ;LI‘I]QL“II‘E(I to be an increased
risk of myopia_when the hirth weight
was less than 2500 grams. Further evi-
dence derives from a second study
(not related to the main one) in which
4,4@? ::hﬂcifen whc:z had hef;ﬁ exymscfl

thf; chatnn;; frc:-m thg f:.]nct;ntgi' nf’ the
bomb and the loss of visual acuity,
with some unex plamecl I)EE[II!'&TIL’IE% in
the data. What is not clear is whether
reduction in visual acuity was due to
refractive change in the usual sense or
to tissue damage due to r*uﬂmtiml
Miller concluded that the “accumu-
lated evidence to date suggests that
Iuvi;rpm 15 dttﬁblitdh]e t;} a develop-
,,,,,,, This con-
(:]u-ﬁmn was also suppnrtul by a study
done in Germany. Lindner (27) ad-
vanced data which- -suggested that axial
myopia is caused by the softening of
the posterior part of the sclera due to
choroidal sclerosis. He intimated that
this process may be provoked by eye-
strain, toxins, or bv inflammation, Eﬂipl}
cially when the posterior sclera is in-
sufficiently protected bhecause of a de-

fective 'e.upricht}rmdal laver, This 1is

the predisposing factor.
Levinson (26), however, showed
“5* ‘'when one lifted a water-filled bal-

]:MC it would become elongated due to

agmrety and the flexilibity of the sack.

VISUAL MODALITY AND READING

There cfore, he indicated that when the
]1;1{1 Wils tlltcd as in reathﬂsf, t'he jjuil
suitrtl in l’!]\i‘l sia, FD]IDxﬂng‘ Lcun—
son’'s Q*;]zz_rnncnla with dogs, cats, and
rabbits, many other investigators have
talen up this line of investigation,

These  experiments, nlciurlmg hix
owit, are well summarized in o recent
paper by Young (47). Most rjf the
modern work s IIUI]L on munLi: , he-
cause like the human being hc_}th eves
fall into a horizontal pnmti m when the
monkey, enclosed in a close fitting hox,
is tilted so as to force the monkey to
look at the floor. Young felt he was
justified in making the following con-
clusions:

1. The type of visual environment to
which the animal is Lxgmsui influ-
enees the proporton of myuopia fouind
and the depgree of myopia develaped.

2. Animals exposed to a restrieted vis-

val  environment dey elop. myopia
fas.ter ard a higher proportioin of an-
("l])]jrualnﬁtgl}f ;§ pL‘i‘EQhI)

l-:- in furn ilévcl(m More  myopHi
than do peniied aniimals “ln.h ele-

_ velop more than do wild animals.

3. There are sex differences in the
amatint of myopia developzd in nun-
keys which parallel the sex differ-
enees ft_luncl in hunmns

time of onset of the dcvclupmcnt in
restricted sinice situations are related
to the age of the monkey, with young
monkeys showing a later time of
::ma{:t hut a higher level of myopia

5. Thz: rctmctwg distribution of the
monkey population parallels that of
human populations.

6. The level of illumination within the
restricted space hoods. appeared to be
related to the amount of myopia de-

. veloped. 7

7. Heredity contributed YET}' little to

~the simple type of myglna dev ngpgl
by moukeys.

8. The ElLVLlﬁl‘iII’lLﬂt of myopia in mon-
keys is related to the accommodative
process since the use of atropine ap-
pears to arrest its development (%‘4)

Conclusion
The review of the literature
searched for the answer to the ques-
ti n, “When should children be taught
to re ad?”  (FHolmes, 18). The ear-



liest age at which children can learn to
read was determiined first. This age
wis established to be younger than the
age of six: children could be taught o
“read’ much earlier than this, even at
two years, if certain conditions for
learning to read were fulfilled, Whether
this updating was desirable, however,
was discussed in terms of giving the
child a curricular sequence that would
be a solid foundation of first-hand ex-
periences upon which he could build
his understandings of what he read—
partly a matter of educational philoso-
phy, as was pointed out,

Having established a sort of “*basal”
age at which reading can be taught,
several questions m’mmdlatd} arose:

1) V\fhat is the most economic age to

,,,,,, 2) What s
‘Ifht= most natural age in tET’IﬁS of their
personal interest and needs? 3)
Could other Sllb;]&i:ts be taught more
profitably at the preschool ages, etc.?
and 4) Will teaching children to read
before the age of six cﬁntribute to an
dclvante in the rate at v vhich so-called

“school myopia’ takes piacﬁ?

That is, when one submits young
and imm:lturf: eyes to the strain af the
close work involved in reading, from
the age of 2 to 5 years, what risk is
run of permanently damaging eyes?
Must one expect such “forced-fed
readers” to develop into severe cases
of myopes? Will they all have to wear
thick, concave glasses in later life?
App;renﬁy the answer is a carefu]h
qualified no at least down to the age of
four, for there seems to be very little
5QlEI1tIE¢: evidence to substantiate the
“use and abuse” theory of .myopia after
the age of four. While research with
human heings accumulates to give
greater and greater credence to the he-
redity theory, (Hirsch and Wick, 13),

animal experimentation appears to
offer substantial research for hoth sides
(20, 44).

However, a new and unexpected op-
tical risk is revealed in this review.

Hirsch (72) and Young (43) found
, that refraction is skewed toward the-
EKClypeern: side until the age of 9 or 10,

a3 Symimetrical at this age, and then be-
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comes increasingly skewed toward the
myopic  side .with increasing age.
Since it is a well-known fact that chil-
dren with uncorrected hyperopia have
much more trouble concentrating on
the printed page than do normal or
myopic children and since learning to
read calls for a high degree of concen-
tration, one must also ask this {ues-
tion: Is one not inviting behavioral
troubles (from nervous fatigue) if, in
impatience to make precocious readers
of all children, one indiscriminately
teaches all very young children to read
at the age of four years or earlier?
Furthermore, the cyes are growing at
their fastest rate in the first three
rears, and none of the studies to date
indicate what damage may be expected
in those formative years by forcing the
child to read. Obviously, a great deal
more specific information and research
are needed.

In short, any researcher who em-

harks upon a large-scale program in-

volving the t{:m:hmg of reading to very
voung children is duty bound to collect
conmprehensive optometric data as one
of the important facets of his study and
have each child pass the Modified
Chinieal Test (3, -}2} E;efar; h{, hEgm%
to learn to read,
important bet:;mse théi‘f_‘ is httle z‘q}u i-
mental evidence dealing with changes
in children’s eyes between the ages of
two and five years of age with or with-
out the imposition of thé task of learn-

ing to read.

REFERENCES

1. Baldwin, William R. *Clinieal Re-

search ;imzl Procedures in Refraction,” in

M. J. Hirsch (Ed.) Svuopsiz of e Ke-

fﬁi(_‘fﬁ’f‘ State of the Eye: A Syvmpo-

s, American Academy of Optoime-

try Seriez 5 (1967), 39-50.

RBerner, George E. "When Is It Safe 1o

Use the Eyes for Reading?” Twenfy-

ninth Annnal Schoolmen's Week Pro-

ceedings. 1942 (published by Umv::r‘slty
of Pennsylvania), 113-119. : '

3. Blum, Henrik L., Henrv B. Pﬁtg:rs‘ and
J!:rﬂme W. Bettinan. Fision Sercening
for Fffmfﬂffir}' Schools, Berkeley :
University of California Press, 1959,

4. Buswell, Guy T. "“The Relation Be-
tween Perception and Intellectual Pro-
cesses in Reading,” fu!:farum Jaurnal of
Educational Reicareh, 8 (1957), 99-103.

Lng
.



&80 .

- Hgative Oplithalnielogy, 4 (19653, 411-
419, .
Cliames, T. H. "f_umpdrlsun of thL L}L

Far,

~0.E. 5-10-362.

'Cgulatﬁhrrs AT,

.Haines, Howartd,

Cohn, Herman. Untersuchungen der
Augen von 10,0600 Schulkindern nebst
V nrschlangcn zur Verbess&rung der :lcn

Le:lpztg, \’crlag van l"r:f*drn:h r'I:_-ht:er
1867.

bryslogy of the Vertehrate Eye,” Tnves-

Conditions of Hypermature, Pruu.l;uu
and Full-Term School Children.,”” Exye,
Nazse, Throat J\Imuh?y 43 (1964),
3641, :

Geyer, John J.
Reading: A Temporal Eye-Voice Span
Constant.” Final Repert, Contract No.
Cooperative  Research
Office of Education, U. S.

Prograin,
Education, aml Wel-

Dept. of Health,
fare, 1066, : - ) ]
“"An Evaluation of the

~Visual Status and Academic Achieve-

ther
_uerican  Jowrnal of Oplomelry

11,

ment of a Selected Group of Elementary

School Children Over a Period of

Seven Years,” American Journal of Op-

tametry and Archives of American
Academy  of  Optometry,

279-288.

Hirsch, Monroe J., and Frank W, Wey- - .

“Notes on Ametropia—A Fur-

mouth.
of Stenstrom's Data”

Analysis

Archives, of American Academy of Op-
tometry, 24 (1947), 13131 =008.. )
Hirseh, Monroe J.  “Effects of Sch:ml
F*«:mriﬁn:e an Reiraction of Children,”
clmerican  Jowrnal  of Qplomeiry mm’
*I}"flﬂilt‘# of American s!mdfm\' af f?p—
toinetry, 28 (1951), 445-454. -

Hirseh, Manrae - J. .. “The Changeﬁ in

" Refraction Between thc Ages of 5 and
- 14 thQi‘Etltﬂl and Practical Consider-

) almns,

14.

American Journal of Optametry
and - Archives of smerican: Aeademy of

Optometry, 29 (1952), 445-459,

- Hirsch, Monroe J. and Ralph E. Wick,
~ Fision
Sympasiuni.

of Children; an  Oplometric
New York: Ghilton Pub-
lishers, 1963. [See es;:r.-mally Ehaptcrs 4
and 5.1

Hirseh, Mgnrnc T "Mygpia=The Pres-
ent: Etatus Lecture delivered at The

» First International Conference on Myo-
- pia, New York, New Yorlk, Sept. 10-13,

15,

‘1064, sponsored by the
: r’nundattﬂn Inc,,
. New York, New York, 10017. Printed -

—leseh
-Study in Kefraction,”

New |

Lfyﬁpm Research
415 Lexington Avenue,

as a gift by The Pmi’i:sslmml Prr:ss
Ine., Chicago, IlL. .
Monroe J. “Thg Lmimmihnal
Anterican Journal
af Qplemetry and Arehives af Ameriean
Academy - af- Q;‘itmm‘hy 41 {(1964),

-~ 137-141, '
. Halmes, Jack A. “The Substrata-Factor -

Theory; Same Fxpernm.nml Evldencq

“L“‘ipél’llﬂtﬂlé] Em-

”Pi:rceplu:ll 53 steins i o

32 (1955),

and

ranfu'rs m Efaﬁmg Pruceedmgs

17.

18,

© 313-328."

'.hawl Al A,

“Changes ‘in
~ Children Following Summer Vacation,”

VISUAL MODALITY AND READING
of the Fifth Annual Conference of the
International Keading Association, 1960,
Holmes, Jack A., and Harry Smger
Substratu-Factor Differences Under-
Iving Keading Ability in Known Groups,
Report of a Cooperative Research Proj-
ect to. U, 5. Office of Education Con-
tract Nos, 538, SAE-8170 & 538, SAE-
an6(, 1961, - .

HDImEs jaLL f\ “When Should and
Could _Iglmny Learn to Read?” Chal-
levige and Experiment in Reading, 7
(1902), 237-241.
Hymes, Jr.,, James L.
Is  Voery  Risky - Business™
Teacher, 82 (1964), 88-92.
Jallkig\\*igg IIJFI‘}' A
and
‘ﬁtg_{tc of the Eye,” in

"Early Reading
Grade

“mbryological

M. J. Hirsch

Ed.) %’wm;"jrs nf tlrf Pi‘f) ‘active Stake

American
Series,

:gf the Eye:
Academy  of GptumLtry
(1967), 60-75. . . ,
and B, Pa&.un.unfl\
“Prenatal and Paremtal Factors in the
Duclapment of Childhood Reading Dis-
orders,” Monograph of Emr;!\' for Re-
search tn Child Development, 24 (1959),

3-61.
Afthuf H. “Chrﬂlmlggy of

Keeney,
hitericdn

Ophthalmic
Leecture Serics J[mmquzﬁlz 1961,

Kephart, Newell C, and H. A, Mazzoni.
Visual  Skills of iﬂchual

American Journal of Optometry  und
Arehives of chnerican slecadeimy of Op-

tomelry, 28 (1951), 13D 135.
[Kephart,  Newell "C,, -and Robert M.
Unger, “An Investigation of Visual

Performance - Amﬁng Selected Groups of
School - Children,” American Journal of
Optametry and Archives of Anerican
Academy  of - Optomectry, 27 (1950),

Kephart, Newel] C,

Cinlth en Associated Schonl Ex-

with

- perience,” American Journal of Oplome-
ey and - Arehives of American Academy

%)
¥

[4]
-

nd
l@\

'At:%igemy of Optometry Series, 5
3 Mirlf:r, Rohert \V "'_r_’ 7

27.(1950), 195-197.
Die
Berlin, 8. Karger,

of ijptf}mfh ¥,
Levinsohn, G,
Kur ”i'li’flhfh'; el
1912, : 7 ) )
Lineuoer, K. “The Causative Process of
\Iynjns," Ost, ophthal, Ges,, 1963, An-
nual Meeting, May 1901, 20- 25,

~Litytheva, A.; E, Valgkitenka and L..

1D, Pikalova. 'Refraction and Vlsmn in
Children Under -School Age (In Rus-
sian). Offal. Zh., 2, (1964), 87-91,

Ludlam, Willian H. “Human Experi-

" mentation -and - Research on Refractive
_ State—An LEvaluation of in Vive Qecular

Component Metrology.” In M. J. Hirsch

(Edl) Synopsis of the Refractive State
of the Eyer A Symposium, ﬂnggsc?af

‘_1;Zlistaﬂ_j B Visual

Genetic Factors in the Refractive.

“Visual Changes in

Entsteliing  dey

BT P o 1 i v e 4% e



HOLMES

3L

. Refractive State,”

33,

4.
- tioin of the Human Eye”

~Acuity Loss Among Japanese Grammar.

School Children: The Roles of Heredity
and the - Environment,” Jourial of
Chronie Diseases, 16 (1953), 31-54.

Morgan, Meredith W,
the Major Theories for the Genesis of
in M. J. Hirsch
(Ed.) Swvnopsis of the I\ifl'mfhf State
of the Eye: A ‘?1‘1::1305:1;":
Al:adr:my of Dptnmetry S;:r:es 5.(1967),

C, and

&2

Nadell, Melvin Monrae .

‘Hirsch. “The Relationship of the Birth-

place of Parents and Grandparents to
the Refractive State of the Child”
Amc‘nrma Jﬂuﬂml af Qﬁfﬂ}uff!}l and
fﬂmm’l 1, 32 (1955), 137- 141

Nadell, Melvin C.; Frank W. ch—
ﬁmuth, and \funmc J. Hirseh. *The
Rtlatmnshlfs of Frequency of Use Gf the
Eyes in Close Work to the Distribution

of Eefractwe Error in a Selected Sam-

ple, Ainericain Journal af Oplometry
and Archives of American Academy of
Optometry, 34 (1957), 523-537. '

Ochapovsky, 5. “Genesis of the Refrae-

_ C)ﬁhihﬁlnmlm‘ 71, (1935) 412 420,

36,

3. 5

dan, “RLfraLtmn 'u.zl Ita Cmnpiznenl%

During the Growth of the Eye from: the -

Age of Thres” London: H, M. Station-
ery Office,  1901:
Couneil Special hffmrt Series 301,

Sorshy, A.; B. Benjamin; and M. She-
lxc*fmz’fmn and its Components.

ridan.
Burmq the Growih of the Eve From the

Aye of Three, London, ]
LT} DfﬁEE 1961, Medieal Rescarch
Counieil E'[Ti‘rlfii Report Series, No. 301,

Spemann, Hans, Embryenic Develop-

“A Review of -

American -

Arehizes of

London, H. M. Station- -

-39

40.
4. Weyn

Hirsch,
42,

43,

Medical - Research

1946,

61
_____ ~and  Induction.  New Haven,
(_Zunn Yale University Press, 1938,
Stansbury, Frederick.  “Pathopenesis of
Myopia." AArehives of Ophthalmology,
30 (1948), 273-200, -
Stenstrom, Solve, “Investigation of the

Variation and ihe Correlation of the .

Optical Elements of Human Eyes,”
(Trans, Danicl Woolf)., Ameri-
vt Jourial f}f Optometry and Archives
of - Auerican  Academy  of Q[itami‘h ¥
(1948) mmmgraph 53

hf_;___ ﬂnd the _F uudamrn!:?l Iﬂ‘ﬂdmt‘}
Skills. New York: Reading and Study
Skills Center, Educational Developmen-
tal Lahorataries, Ine, 1959, .

WE}vnmuth I, W, and \[QIH’GL‘ J
“Relative Growth of the Eye,”

American Journal of Optometry and
Archives of American Academy of Op-
tomelry, 27 (19503, 313-328.

Weatherby, H. R. Contra Costa County
Vision Screening Project, Final Report,
June, 1960. Office of the Contra Costa
County Superintendent of Schools, Room

103, Court House, M,;rtml:z Cahfﬂrma

{ I\hmcu)

Young, Francis, of al.  “The Pulllmn
Study—A \?'ﬁual Survey of Pullman
Seliool Children,” American Journal of

Optometry and Archives of lmerican
- Academy of Optometry, Part 1, 31

- (1954), 111-121, Part II, 31 (1954),
- 192-203, - :
Young, Francis A. “Animal Experi-

H,

. vmfmsnm:

mentation and Researel on Refractive
State,” in M. J. Hirsch (Ed.) Synopsis
uf ile qurm!m State of the Eye: 4
Amf;rlcan Acuduny of



NEUROLOGICAL AND PSYCHOLOGICAL
ASPECTS OF READING

Neurological and Psychological
Influence on Reading

iJULES C. ANRAMS
Hahnemann Medical College
TO SOMEONE who has been, for many
years, actively involved in the study of
the innumerable factors which influ-
ence the reading process, the profes-
sional shifts of opinion become alter-
nately - %igzﬁﬁcaﬁt, amusing, and dis-
maying. About ten years ago, the so-
called personality specialists held the
upper hand. Those in the rc;mhug
field were besicged by opinion and *‘re-
search” which purpc‘srted the . tl’t;*l’ﬁf:ﬁ-
dous importarice of psyt:h-::gt:mc factors
in determining how well a child would
learn to read ancd the significance of
these factors in the etiology of reading
- fiiSdbillty There was absolutely noth-
the way of personality d}"l’!i‘l!”ﬂlc}:

]ﬁg 11

which could not in some way be asso-
ciated with the child’'s failure to learn. -
THus, such CDHCE}?tS as difficulty in
~handling aggressive drives, fear of
looking, appeasement of guilt, and:

Jidentification
sway. It is no wonder that :111 too fre-
cuently the teacher, herself, “gave up”
and would rationalize her own failures,

faulty

and perhaps ulcmnpettzncg, behind the

sereen of the cl’ulds emcticzﬂa] con-

flicts.”
- Then the pendulmn slnfted and huw
it shifted! Slowly, but 1:1:2;::31':1];1_}’, like

mechanisims lheld

a sleeping dragon that had been awak-

ened, the
pcwe:‘ful

basically 'mmrpht:ms but
concept. of ‘“organicity”

reared its ugly head. Quickly one was:

enveloped by such terms as nmunimal
cerebral dysfunction, minimal Dbrain
damage, dyslexia, maturational lag, de-
velopmental discrepancy, and, the most
- flowery of all, cerebral dy:—sym:hrmu-
sation syudram_c?

medically

almﬂat
ssroom

lierself in the ranks of the
Si:pl’ustlcated' Th:: result was
ritable, the clas

Now the teacher
was not only confused but also found.
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even
lag.”

tE.lChi‘]’ tht;‘ ft:'it]ing Eiiﬁglli)‘%iiﬁ:i;ﬂl, *ii’n:l
nﬂrk: “‘ﬂ‘zt:‘:}]’lljﬂf lmsket into wlnth
those youngsters who were expérienc-
ing severe reading disabilities could
readily be discarded. Suddenly the in-
cidence of brain damage or delay in
maturation of important functions in-
creased sharply.

What is the answer to this dilemma?
Are the specialists in each field forever
restricted to viewing .the problerm of
reading disability thlc‘)ugh their own
window of specialization? How can
the classroom teacher be expected to
reconcile these controversial and c:}ften
t:r_mtrﬂfhctc:ry views from the very “ex-
perts” who are Sl]]?l)DSE(l ta be offering
them clarification of issues?

The strides which have
in medicine, psychiatry, psychology,
neurology, '111(1 ecducation should con-
tribute greatly to the: .understanding of
learning, in general, and reading, more.
specifically. One must learn to utilize

heen made

-

”WImiE”clﬁld” is

his ucul}'—ﬁcqmnd information more
‘objectively, to fit it into some form of
dynamic conceptual framework, and,
most important of all, to apply that
kmjwle::lgt: always to the ‘*‘whole
chile.’ ' ' a

The s:::uu:p't :;:f"the'

much 50 that is- hag almnst chEunE
a cliché. " Yet at times it appears
that one. gives lip service to this con-
cept without truly being cognizant of
all its ramifications, One should never
fargét that the child 15 a ph}rsical or-
ganism functioning in a social environ-
ment in a psychological . manner.
be H’ig a complex process,
may uwcrl ve any or all of these aspects,
with cause and effect being closely in-
terwoven. It is not justiﬁihle, then,
to thmk of the c}uld as an ‘c‘rr‘ganié
or as-an ‘“‘emotional. case”

CELSE - 101
as one wzth .a

“dgvelc}prﬁ El’lt‘ﬂ

gamg--fac‘:tﬂrs ; 1f5§1ne is i:fuly-tc) L_‘u: con-

- Or



O in a dynamic manner.

EMCI‘ eally  synonomous with the “whole -

g4 HMEUROLOGICAL

cerned with the ““whole child,” one
should be alerted to the multiplicity of
factors operating on that child. Even
nore important,
focused on the coping ability of that
child in the learning situation. In the
Inast analysis, the classroom teacher
must deal with the c¢hild as she saes
laiiﬂ It is égrtainiy true that ﬂi(’;

czhllcl "The teachgr slmuld h-we a cic*u
description of the child's funt:tmmng,
his strengths and his wgﬂxneaseg his
coping ti:thmquga, and, most 11111311rt=111t
of all, what might be most effective in
teaching him,

With this information the good
teacher should then have the “freedom
to fail!” That is, she should have this
knowledge on her side, but not be so
restricted or afraid of it that she is
bogged down by a fear of doing irrep-
arable harm by attempting different
procedures with the. youngster. For
example, an experienced teacher at the
Imstitute for Learning was asked when

she would use a lxil’li_.‘:xfhetlf procedure

with a child.
replied that slic would- initially Tjegn
with this method. Her major crite-
rion. was whether the child accepted
this method, seemed comfortable with
it, and dermzmstr*ztecl success. Although
this teacher had a tremendous amount
of information, regarding this “child’s
1112111’{3](]_{_{12;11 and lzﬂftljcslﬁgtc;ﬂ status,
it is iimportant here, in the last analysis,
that her real focus of attention was on
his anxiety level.

One way to avoid the :::rganu:'lty en-

vironment controversy and to allow

the teacher to focus on: the “whole
child” is to center attention on the ego
functioning of the youngster. The very
basic functions of the developing per-
z:s:‘;tnahty are referred to as the func-
tions of the {levelc:pmg ego. The ego,
in_a sense, is a hypothetical construct

allt:wmg one to deal with the interac-

tion of functional and organic factors
"The ego is

attention should he -

Without hesitation, she

someone

AND PEYCHOLCGICAL ASPECTS OF READING

child™; all of the ego’s functions play a
crucial role in the individual's Tlih;}t‘ls
tions to the learning situation. = \When

~one talks about the ego, he is. talking

about hoth the neurological and psy-
chological child, each aspect being in-
extricably interwoven with the other.
Thus the ego’s Tunctions include per-
ception, memory, concept formation,
motility, :Dgultiam thinking, mtr_?ffla-
tion, association, language ft:xrnmt:r_m
postponement of gratification, reality
testing, and syvnthesis. These are not
just Iieurnlﬁgic:i] or psychological con-
cepts ; they are both influenced by and
mﬁuu’iung cach other. Tn short, the ego

5 the child, a physical entity, interact-

ing with his environment and his own

ideas and feelings. Anything which
interferes with the development of the
ego and any of its functions will un-
doubtedly influence tie child’s ability
to learn to read ’

Disturbances in the organic
substratum of the ego—
the Ceners al nervous system

\\"hf_u a c¢hild has suffered actual

brain damage either plermtally, perina-

tally, or postnatally, it means simply
that he is born with a defect in the very
matrix of the crucial organ of learn-
ing, the Dbrain, and its sensory and
motor systems. Since the foundation

of the ego is the central nervous sys-

tem, there are 111111’1&{11*&&1}? two. strikes

against this person’s development. of
normal ego functions. In other words,

“the defect to the central nervoius sys-

tem malkes it LEEI’EHIEI}' difficult for the
child to develop, through growth and
e¢xperience, the primary apparatuses of
the ego; namely, such basic skills as
perception, concept formation, and lan-
guage, Thdése deficiencies, in turn, in-
terfere with the child’s ability. to inter-
act with his environment in an adap-
tive manner, and, for that matter, for
the environment to perceive him in the
normal fashion. Thus, as he gréws
older -and there is subsequent disrup-

tion to later ego functions, he develops
a sense of impotence and of being
who “‘cannot” rather than
someone who *“can,” In a very real
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de feated bEng‘E he
ever starts schgcﬂ, He feels so defec-
tive and iﬁadequite th‘lt even the
slightest challenge appears quite over-
whelming to him. Furthermore, he
senses that he is a disappointment to
his parents, particularly to the mother

who almost inevitably must respond

differently to him than she would to a
normal offspring, the wished-for exten-
sion of herself. If, as part of the total
s\nclrame ﬂlt:)tilli'}' is inadequate, the
child is further robhed of the gratifica-
tion of mastering new functions, a situ-
ation which then interferes even more
with the development of a sense of
se]f=estEEi11

with this ear Iy deﬁt:nem:y it Egc} dex el-

opment to niahé some form of minimal
llcljustment to a Lmdzrg"u‘ten sltu‘“ltlﬁl‘l

are 1ot too severe. HD‘WEVEI his en-
trance into the first grade, where even
imild academic standards are imposed,
may change the picture radically.
This situation may bhe the first 1n

which the deficient ego functions are

found. The child now begins. to show
which are

many of the symptoms
usually associated with brain damage.
He is hyperdistractible, hyperactive,
and disinhibited; he
siderable degree of impulsiveness.
The defect in his ego mechanism does

not give him the capacity to inhibit or

redirect his impulses or to dﬁvi:]z:p 50=
cial control of them. He is driven to

~such behavior as boisterous talking, -

shouts, uncontrolled hughter Cand
striking other children. He is highly
narcissistic and E\'ldEIICES what aptly
could be dcscnbed as dependent clea-

p::xtism,

mg of a:lependent despntzsm

However, all of these
ficiencies in-normal ego development.
It has never been proved that hyperac-

‘tivity or distractibility are related to
defective neural -transmission  or spe--

cific brain cell malfunction, All of the

arithmetic and spelling,

shows® a con--

“real conceptual thinking.

difficulty.

: symptoms
~must, at all times, be related to the de-
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fﬁregmng symptoms represent the
ego’s method of defending the rest of
the personality from awareness of its
defects.
particularly the first grade teacher, be-
comes DF grf:*;t b]glllﬁC‘lﬂCE in r:h:ter—
will hc, i::uprﬂgd hy the llltLl‘fEl’EﬂCL to
the development of ego functions.
Many children begin school with so-
called cerebral dysfunction but never
evidence the usual symptoms asso-

‘ciated with this category simply be-

cause of the kind of interpersonal rela-
tionship  established. between the
teacher and child. This relationship
can go a long way to foster ego devel-

“opment and compensate for some of
having oc-

the traumatic influences
curred earlier, :
Sometimes the brain- flanﬂged child
gets by in the earliest grades thmugh
his capacity for rote memory work in
A large per-
cent of these :;Dungsterf; do not exhibit
word recognition difficulties per se,
Many of them are able to ‘“read”

words quite well. Even a cursory

check. of their understanding of selec-

tions reveals that they are seriously
handieapped bhecause of their. inability
to engage in active mental manipula-
tion, to see relationships, and to do
».  On intelli-
gence measures, most characteris-
tically, this kind of child will achieve

- much higher scores on verbal than on

nonverbal tests, An analysis of his re-

. sponses reveals again that the defi-

ciency 'in the. nonverbal area is attrib-
utable to the basic deficiency in ego
functions.” Whenever the child must
actively involve himself in a situation
and attempt to manipulate a problem
to a successful solution, he experiences
~All'in all, it is most essen-
tlal to kv:ep in mmd tlnt hE is Eﬁpplgd
sue hut rather hgcause nf the lack c:if
developiment of specific ego functions
at the time they would ordinarily have
t:it:veigperj Thus! any ef’ﬂ:rrt on- thé

'ﬂpmgnt nmy have bLnEﬁcxal results,

"Thus, the role of the teacher, .
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\Litur‘ltu:andl and dé&'élﬁpment
- disturbances

Assuming that the basic organic eu-

dowment is adequate, disturbances can
arise from some interference with or
déhy in the iﬁi’ltu’i"ﬂﬁtﬂl riu-' dEVEIﬁl'}—

tions, w hich are ngt:e:as*iry for formal’

academic learning, . Certainly there are
some children who, for one reason or
another, are not prépared for formal
learning ‘at the usual age in our cul-
ture, It must be emphasized that just
because a neuralagu;ﬂ or biological
dlﬂiulty émsts ina chlld it clm:s not
dev EIIJ}Z! a SEflﬁllS learnmg préblem It
may very well be that in order for a
youngster to clevelﬁp into a so-called
remedial type case, he must have this
predisposition ; but ;ﬂmply because the
tendency i1s present, it does not mean
that he must develop the disorder,

-Most teachers today recognize the -

f*u_t that some ﬁ“_‘hliﬂl en are I']l;'ltlll’atltjl‘l-

thn thtzy are first mtrﬂdu;ed to thE
printed symbol. A small percent of

‘these children may not have fully mas-

tered certain ego functions which are
hasic to readmg These functions in-
clude perception, concept formation,
and, specifically in the reading area,
associative learning ability. This kind
of child experiences real difficulty in
the association of common E:’{I}EI‘]EIH:ES
and the’ syﬂlbt;}la (words) which repre-
sent them. - Since feadmgi in the last

analysis, is a process of association;

difficulty in this area presents a major
problem for this student. He tends to
have less difficulty in association when
hc‘:th the ?isijal and anditgr}r' SEiiSny
the nmkmg of strictly visual associa-
tions, In other wgrds, he is better able
to associate when he is using both the
visual and auditory sensnr}r mecha-
nisms. He also often shows a disturb-

" ance m ce:un:ept formation and abstract

_____ ‘He evidences definite inter-
TEFEIIEE& in menmry span As opposed
tc: nmny neumtn‘: ‘1"1d'réﬁ whu alsci

th:: rémedlal chxld {lges nc:-t have the,

ability to summon up the resources
withinn himself to force attention: that
15, he cannot t:cmtintrate.

Wihen this child. is initiated into
re*‘ldmg at a time when his ego defi-
ciencies do not allow him te profit
from the normal methods of teaching
reacling, he almost inevitably experi-
cnces ’F‘iihli‘é : Tt i% no 'ucmdfif‘ tlnt a

ensue wzth g‘FEﬂt dlSCﬂLII’IﬁLIHEl]t on
the part of the child and a negative at-
tttucle toward reading.

This negative attitude may account

for many of the symptoms which are
associated with the remedial child. Tt
1s no mere coincidence that tlis kind of
child has difficulty with concentration
in dealing with only wordlike or
school-like material. = The memory

“span of these children,” when dealing

with visual objects rather than letters,
is quite superior. = Their ability to

-malke visual-visual associations is more

than adequate when the stimuli are

- geometric rather than wordlike. It is

true that they most characteristically
show superior achievement on the non-
verhbal area of an intelligence test -as

compared to their achievement on the

verbal area. Nevertheless, an analysis

of their responses indicates that their
poor performance in the verbal area 15

directly attributable to inability to con-
centrate. on abstract stimuli. Concen-
tration on concrete stimuli 15 superior
even to achlevmg readers,

.lmpliéatimis for Eﬂllﬁatiﬁﬁ
The implications of the fDrEgcnng to
the classroom - teacher are quite E’\fls

dent. If the child can be “picked up”
before the negative attitude toward

reading develops, a great deal of trou- -
Unfortunately,

hle will bhe avoided.
surefire devices and tELhmques to rec-

ognize the remedial child do not yet

exist until he demonstrates the symp-
toms which represent adverse atti-

“tudes, Thus, the teacher is often left
with the responsibility of attempting
certain techniques which may, artifi-

cially at least, help the child to concen-

trate, Eértam reinforcement - tech-
mques to ﬂid wc:rd re::c:gmtmn, such as-

T T
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the kinesthetic approach, may be help-
ful and important especially in the
early stages of working with the reme-
dial child. These -techniques often
work probably not because of teaching
other areas of the brain to take over
- the function of -the damaged area, as
has often been suggested, but because
the techniques aid in the development
of more ‘1dequat:: ego functioning. As
the child is given a new technique for
the recognition of words, he begins to
develop a greater degree of confidence
in himself. With tlus increased confi-
dence, there is less refusal of tasks, and

fewer evasive deviées are used as the -

child’s narcissism is not so threatened
as it was before.

[ el

Ccr:f:lus on

In this brief discussion the remarks
on ego functioning and learning have
been limited.to two areas of difficulty.
" Much could be written about current
environmental - disturbances or the
ego's reactions to adverse influences
- from the outer world. A holistic ap-
proach must be taken to .the under-
standing of the child in serious reading
difficulty. - An understanding of the

nature of ego functioning and its effect
on- l::armng alnl:ty :md c@pmg behavior

' h::iw ‘he shguld handle tl‘ilS typf; x:hlld liﬁ .

- the classroom. If the “whole child”
constantly k::pt in mind, if one (11)&5
not hecome:lost in a myf:ad of c@nﬂxgb

mg terminology and conceptual orien--

tations, d.ncl if one has the freedom to

‘use Eazperlemze ;md lntultlﬂn tt:! try even

understandmg f all of the nEuI‘E)IClgital
and - psythﬁlnglcal influences mvalved
will be had.

Nc:urglggc ‘Research
RElEvarj L R eading

AN IMPORTANT AREA of interest to

o achers, pediatricians, and neurologists

EMC that of naurnlnglcal growth and de-

Aruitoxt provided by Eric

velopmient.

The failure to establish preferential
use of Eyé or h;‘md or estahlishment ﬁf

S!(’iéh af the bcrdy, has bééﬁ CDﬂSldEfﬁﬂ

bral di:smm*;m;ﬁ and lmph ated as caus-

ally related to reading disability by
some authors. Studies by Belmont
and Birch (2) have shown that the es-
tablishment of laterality preference is a
funl:tlcm of age IHCldEntﬂH_,, thla
SlﬂE in Early }Lars :mt! mjt be t:(jmp’ictt:
11111:11 age 11 c::r 12 (:;f course, in some

never beestabhshaﬂ, The, backgrmmd ’

of establishment of laterality prefer-
ence as a function of age must be pres-
ent in order to assess significance of
laterality preference, or its lack, in a
given child with reading disability.

Belmont and Birch - (2), Rosen-
htzrger (I?) and Ellver aﬁcl Hagm
crease in ‘the nmldencc Gf llitilm['ﬂﬁ*té
or crossed laterality preference in poor,
as opposed to good, readers.

Laterality awareness—the ability to
1dentlfy correctly right ~and left on
one's body, on another person, or in
extracorporeal space——is also a devel-

bpmental phenomenon., These  several

subfunctions first- appear in most nor-

. mal c:lulc]rt:u at fairly closely defined

age .ranges. - Birch and Belmont (2)

“and i:ntht:rs have indicated the ages at

which these various subfunctions ‘‘ma-
ture” in normal childréen.” In gEﬂEI’Eﬂ
recognition of right and left on one’s

‘own body is seen . in most children

around the middle of the first decade
of life, and ability to perform the most

“difficult task—right and left ordering
of several objects in E:{tracgrpgreal-

space—is at:r;c:mphshed late in the first,
or early in the second, decade of llfe
Birch. and Belmont (2) and Rosen-
berger (19) find that there is a signifi-

cantly increased incidence of defective

laterality awareness in poor readers.
In interesting contrast, Alexander

and Money (1) find in’ patients with

- Turner's syndrome a cytogenetic dis-
Qrdgr w:th d]SDI’dEiEd devg]apmgnt Gf'

67 .
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Another area showing- developimen-
tal change with age is that of asso-
ciated movements in one hand which
mimic those of the other hand per-
forming a task—so called mirror
movements. Normal patterns of de-
velopment presented by Fog (6) of
Denmark show that 90 percent of five-
to six-year-old and 10 percent of four-
teen- to sixteen-year old normal chil-
dren exhibit such movements. The
frequency of occurrence is influenced
by the emotional and physical state of
the children and the nature and rela-
tive difficulty of task.

Annther kind of movement which

has attracted attention is that of chor-
eiform movements, which when coupled
with reading disability have heen
termed the choreiform syndrome by
Prechtl and Stemmer (18). o

‘Stemmer (23) by herself, and Rut-
recent years, have studied larger num-
bers of children with R

ter, Graham and Birch (20), in more ,

and without
-reading disability ‘and find no signifi-
cant association
movements and reading disability.
Another group with - prominent
motor signs are those described Dby
Gubbay, Ellis, Walton, and Court. (9).

They deseribed a curious group of

children with a high incidence of left-
handedness, right-left disorientation,
crossed laterality, poor handwriting,
speech defects, constructional apraxia,
squint, abnormal electroencephalogram,
inability to dress self even in second
decade of life, and other findings some-
times considered indicative of central
nervous system pathology and signifi-
cantly associated with

ability. Of interest is the fact that some
of these children had no difficulty with
reading and only six of the tvrenty-one
patients reported had serious reading
disability, R

Cerebral dominance
The concept of cerebral dominance

O _d of disturl.ances of it has been con- .

[ered by some to be importantly re-

IToxt Provided by ERI
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between choreiform -

reading dis-

)
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Iated to re Over many
years observations on this problem
have been made at the Montreal Ney-
rological Tnstitute, Some of these ob-

ding disakility.

H

. servations have heen recently sumar-

ized by Milner et al (17).

The individuals studied "and upon
whom the observations have been
made are those who- have a focal sei-
zure disorder which is presumed, after
extensive neurological evaluation, to be
susceptible to surgical treatment. An

Aimportant feature of this evaluation is

the determination of the cerebral hemi-
sphere’ dominant for speech. To this
end, the Wada test is performed. This
test consists of the injection of sodium
amytal into, first, one carotid artery
and then the other. The purpose of
the test is to determine whether the in-
jeetion of amytal is followed by tran-
sient aphasia. The injection of amytal
into the carotid artery supplying the
speech-dominant side will produce the
transient, but profound, loss of speech.
In assessing the results obhtained with
this procedure, it is important to.real-
ize that this is a highly selective popu-

Jation. Each individual in it alréady
“has a clearly ‘established expression of

central nervous system disfunction,
namely, a seizure disorder. _

The speech center was on the left
side of the brain in 90 percent and in
the right side in 10 percent of right-
handed individuals. . There was no hi-.
lateral representation of speech in
right-handed individuals.

The assessment of the Wada test in
left-handed or ambidextrous individ-
uals must take into account whether
or not there is a history of early brain
damage. The speech center was located
on the left side of the brain in 64 per- -
cent, on the right in 20 percent, and bi-
laterally represented in 16 percent of
left-handed or ambidextrous individ-
als with no history of early brain dam-
age. Speech was on the right side of the
brain in 67 percent, on the left side in
22 percent, and was hilaterally repre-
sented in 11 percent of left-handed or

- ambidextrous individuals with a his-

tory of early brain damage.

These observations confirm the hy-

- pothesis derived from clinical obser-
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vation that the cerebral organization of
language is less predictable in a left-
handed or ambidextrous individual
than in a right-handed one. In ten in-
stances with bilateral representation of

speech none were right-handed. This-

finding lends support to the notion that
individuals with left-handed tendencies
show less clearly cut unilateral -hemi-
spheric_localization of language than
do right-handed individuals.

These observations are, to a degree,
~to be expected in the light of knowl-
edge of cerebral function and language
vocalization. Of particular interest to
educ*r.tnrs, egpemally in thé Iight t::f ﬂli’:

and its effect upon ;paezh Igcalwatlgn
and one’s concept of laterality, is the
observation that in individuals with a
history of unequivocal left-brain in-
jury, speech may still reside in the left
side of the Dbrain and has not heen
transferred to the opposite side of the
brain.

Related aljservatu:ns ‘were reac:hed,

by Efron (5), who examined the hy-
pothesis that temporal discrimination
15 made in the hemisphere dominant
for speech. His observations support,
. but do not establish, this hypothesis.

The results ajf ius éxpél’ll’!‘lél]f& suggest
gf occurrence of two sensi:xry stimuli
(closely related in time) require the
use of the hemisphere dominant for
language. © Sensory messages which
carry information as to time of occur-
rence and are received by "the non-
dominant hemisphere are transferred
to the dominant hf:mls[}hdzfe over a
longer pathway than tlie one directly
- to the dominant hemisphere.

The hemisphere dominant for com-
lﬂrisan of time of occurrence is the left
in" almost all right-handed and most
left-handed adults, The right hemi-
gphere is dominant in this sense fr:ir a
few left-handed people. o

"This study, and one with aphasu‘:
adults (4), suggests that ““much of the
analgnment of higher ‘functions to the

.,prmury ‘measure of cerebral

~higher than- the other.
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many fum:tléns wﬂ] ﬁppzﬁr to be in the

1::@1",11 azml} 8is.
Kimura has
ﬁ]irjngite the henn%phere dominant for
speech is the better, or more efficient,
ear for hearing verbal material (70,
11); the ear on the same side as the
hemlsphere dominant for speech is
more efficient in i'é::ﬁgﬁi?mg snatches

of melody (12).

These citations 1]111::,tr'1ti: that “cere-
bral dominance” is as “‘cerebral domi-
nance” does, -They do not directly re-
hte feading di‘-:'lhlilt}’ tm cerz:ht"ll chjm-

!?!

suggested that the ear

. ;:]equy mdlcaté the rjtzed for c:auhx:m in

any explanation of reading disability
which oversimplifies the. cnncizpt of .
cerebral dominance.

Silver and Hagin (21} are currently
utilizing Schilder’s extension test as a.
domi-

,,,,, This test consists of aahmg the
child to extend his arms, with fingers
spread, while his - eyes "are closed.
Usually one hand tends to be slightly
The higher -
hand corresponds to the hand used for
writing. If the hand opposite the hand
used for writing is higher or if both.
hands are held at the same level, the
test result is considered abnormal,
They found that 90 percent of children
with reading disability have eithier rel-
ative elevation of the arm opposite that
used for writing or relative elevation
of neither arm. -Conversely, 95 per-
cent of children who have an abnormal
extension test have a reading disabil-

-1ty This is an interesting observation
- using an amazingly simple clinical tool.

It will prove of great value in diagno-

- sig if the findings are rgpht‘:ated by oth-

ers, , : ;
“‘Split-brain” syndrome

Another avenue offering insight into
the nature of cergbral :zlmnm*mce is
that of the so-called “split brain” syn-

drome. -The writings of Gazzaniga,

“Bogen and Sperry (7, 22) and Ges-
chwind (8) are particularly - valuable,
- In brief, the. 111d1v1du*115 studuzd were

o”'2minant hemisphere. will be discarded
EKC’th recognition - that regardless  of
mm=rmhere the actual centers are located,
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between the two cerebral hemispheres
have bheen - surgically interrupted.
Obviously, these are individuals with
some medical disorder which resulted
in the surgery and are, therefore, not
an unsclected population. _
The number of human heings avail-
able for study is necessarily limited ;
but the results suggest that. perform-
ances in which the visual inflow was to
one hemisphere only, the required re-
sponse involving only the hand con-
trolled by the hemisphere, were little
affected, Responses requiring inter-
action or direct roouperation between

the two hemispheres are seriously cis--

rupted. : : 7
~ Activities involving speech and writ-
ing were well preserved to the extent

that they could be governed from the

left hemisphere, Tt was clear that vis-

ual information was not transferred
from one hemisphere to the other.,

Gazzaniga ef al (7) concluded that
" localization of other functions in the
human cerebral cortex can be tenta-
tively located, as follows :

In the minor (usually right) hemi-
sphere : o .

1. Conception of extra-personal spa-
tial relations :

2. Recognition of faces

_clicks or music

EEVRE

Hearing nonverbal sounds; i.c..

Performance of block design test

5. May be able to match and eom-.

prehend written with  spoken
words, using only this hemi-
sphere, S

In the major (usually left) hemi-
sphere: mateh. (but not reproduce)
patterns of blocks.. .

Investigators ‘at the Veteran's Ad-
minjstration Hospital (3) in Boston

_suggest that lateral specialization may

lie more in motor or executive than the
sensory-perceptual component of per-
formance.

~ Sequencing

ammsmm 1 he term refers to the serial order

or spatio-temporal array of letters in
words and words in a sentence, _

I.e Cours and Twitchell (75) pre-
sented conclusions drawn from the
analysis of spelling errors in intelligent
and educated adults with reading disa-
bility. A high pereent of the errors
were attributed “to one or several of
the following mechanisms: 1) addi-
tion: for example, several becomes
serveral; 2) deletion: for example, el-
derly becomes eldery; 3) substitution,
for example, midnight bhecomes mig-
night' and 4) inversion: for example,
presence  becomes presenec.,” T.e
Cours (74) suggested that the pho-
netic structure of words can occasion-
ally reinforce these errors and that a
conunont denominator in all four types
of errors is the presence of pairs of
identical letters in a word,”

- MacNeilage (16) reached a similar
conclusion in analysis of typing errors.
He postulated that one of the determi-
nants of language output is a ‘“pro-

- graming  mechanism”  which  deter-

mines the order of units, that which
will be an integrated sequence and that

which will not be, Tt is speculated

that “the programer activates, to vary-
ing cdegrees, a number of units stretch-
ing some distance ahead of the cur-
rent response in time.” The programer
can he “confused” by the occurrence
of two identical- commands at about
the same time: i.e., identical letters in

‘a word. The programer displices or

postpones one of the commands, pro-

ducing .a spelling error, .

Rosenberger  (79) concluded that
inability to place letters in proper se-

quence i words is of major signifi--

cance in poor reading.,‘ This is a
distinction other than the inability to
recognize the individual letters in a
word or inability to learn the “mean-
ing” of a word.

Kolers and Katzman (J13) reaclied
similar conclusions from analysis of
soiie individuals' responses to identifi-
cation of letters in certain words, The
letters. were presented, tachistoscop-
ically, in serial order corresponding
to the left-to-right sequence in which
they occur when the particular word is

g e W e e e e
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written. The authors suggest that
there is an Qrdermg operator” (Mac-

'\‘Eilagc s “‘progranung mechanism’ ?)
in the visual perceptual system which
is aware of the ten‘nparﬁl array of let-
ters in a word before each member of
the array is correctly identified. That
is, the number of Jetters.in a word is
correctly counted hut the placement of
one or more letters, in left-to-right se-
quence, may be int:c:rr:;zzt
Tn summary, two areas

mental neurology 111{1 two t}f, p;‘:rlﬂpa
broader application have heen pre-
sented. The former two areas indicate
clearly that 1) assessment of a given
Clnlcl_s m:ura]ogiﬁil t:h:\ Elcrpumnt must
dtIGﬁ in rate and ilEgl‘EE c;f cluelups
ment of functions germane to reading
achievement ; anc 2) the significance
of . pfeaunmhly abnormal neurological
signs found in a child with reading dis-
ability tmust be compared - with their
frequency of occurrence in a normal or
unselected population of age-peers.
The latter areas indicate 1) the com-
-plexity of the concept of cerebral dom-
inance  is currently probably most
accurately defined in operational terms

and may implement understanding of

and 2) the concept
of ﬁz,quencmg or spatu:! tf:ml:t:lr“ﬂ
c:rg"mizatmn of language input and
output is in an interesting stage of de-
VE]('II)E‘I‘ILﬁt and may contribute to un-
derstanding of reading, ordered or dis-
ordered. ,

rendmgﬁ cll-ﬂhllity
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A Clinic T'eam Approach
to Reading Problems:
Role of the Neurologist

- Leox J. WiitseLL i
Lﬁ}i?;fsny of Californin
School of Medicine

IN TIIE PAST FEW YEARS many leading
neurologists have become increasingly
aware of the responsibilities of neurol-

~ogy in the entire field of learning dis-
orders (26),

Particular concern has

bzzeu 'ahﬂ“ﬂ tfnv;u”’ﬂ the ]ji‘Qb]EiTl of

menml dy Iexla and réiated Cﬁl'ldltlﬁﬂﬁ
C 14). , .

- These ‘%]]Eiiﬁl. language disabilities
have a high potential salvage rate, de-
on early recognition and
proper use of known remedial tech-
nicques (34). Conversely, it is increas-
»clucational
and medical attention to these prob-
lems nearly ahways has tragic personal
and socioeconomic nnplii;itl:ﬂia CJE)

Histo

The first articie in medical literature
dealing with a specific reading disabil-
ity appeared in the British

Journal (28) in 1896 by Morgan, a
general practitioner, who Wi*t::EE'

Percy F.—a well-grown lad, aged:
l4—is the ecldest son of 111t¢:1hgent pil’*—
ents, the second child of a family of
seven., He has always been a bright and
mtelllgent boy, - quick at pames and in
no way inferior to others of his age.

- His greatest difficulty has been—and -
is now-—his inability to learn to read.
This inability is remarkable, and g0 pro-
nounced, that I have no doubt it is due
to some congenital defect,

He has heen at school or under tutors
sinece he was 7 years old,:-and the E‘I‘EBt-f

ical background

Medical

merntal
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est efforts have hEEl‘l made to teach him
to read, but in spite of this laborious .
~and persistent training, he can anly with
difficulty spell out words of one syl-
lable . ..

He scems to have no power of pre-
serving and storing up the visval im-
pression produced by words—hence the
words, though scen, have no signifi-
cance for him. His visual memory for
wors is df;‘ft;‘!;tlxt_ or absent; whicly is

- equivalent to saying that hf- iz what
Kussmaul has ternied ‘word blind® . . .
Cases of word blindness arc ;Llways
interesting, and -this case is, [ think,
particularly so. It is unique, 5:3 far as T
know, in that it follows no injury or
11]:1;":5 but is evidently congenital, and
due nm%t prob: kh]y to defective develop-
ment of that region of the brain, disease
of which in adults produces priﬁttczﬂly
symptoms—that .15, the left

the same
angular gyrus,

I may add that the boy is brlg,]lt aud
of average intelligence in conversation,
His cyes are normsl, there is no hemi-
anopsia, and his eyesight is good. The
-schoolmaster whe has taught him for
some years says that he would be the
annrte:t hd m the ﬁthﬁtﬂ if the instrue-

_____ Tt will be inter-
ﬁstmg to sce what cFF:;:t further training
“will have on his condition, .

“In 1917  Hinshelwood, a Scotch
gphtlnhnﬁigglst published  the .first
monograph “on- Congenital  Word

Blindness (21), reviewing his personal

‘series of 31 cases which he had col-

lected over a period of nearly twenty
vears. Hinshelwood apparently re-
garded this as a relatively uncommon
her ;Et;ht:u’y condition, which he defined
as ‘‘a Etjngemml defect occurring in
children with otherwise mnormal and

~undamaged hrains, characterized by a

ﬂifﬁcu]ty in li:aﬂii’ng'tfx i"E‘E’LfI 50 great

cal CDnthtmn and where the attz:mpts

‘to teach the child by ordinary meth_@ds
- have completely failed” (27 :40).

The first neurologist to make a long
and careful study of this and related
disorders was an American, Samuel T,
Orton. His classic monograph, Read-
ing, Writing, and Speech Problcins in

Children (30), first published in 1937,

is still in print, due to the efforts of the |
Orton Society.

Orton en’:phasued ‘the xelatmna]np
of reading disability to other develop-
language disorders, such: as
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congenital dyspraxia or clumsiness,
mirror writing, severe S]ielhrlg difficul-
ties; and ambiguous or confused hand-
edness. Unfortunately, his views on
the role of cerebral dominance have
heen sub_}ected to considerable misin-
tEFpl‘EtdtIﬁl‘i and distortion. Many of
Orton's concepts and formulations
have only recently, after 30 years of
‘relative neglect, come into ‘recognition
as prm’ldn‘lg a salid foundation for the

diagnosis and treatment of these cases.

Following Orton’s work many necu-
rologists, as well as workers in other
disciplines, have contributed to a hetter
understanding of the specific language
disabilities. In this country, Schilder
(35) and Bender (I) drew attention
to the disturbance in gestalt function in

developmental clys]eua and the con-.

cept of an accompanying lag in cere-
bral nﬂtufatu:m w;n:h nmy n:sult
qmréd cerébral clysfuuctu::n

~The important contributions by
Scandinavian workers should be
noted, particularly those of Skyds-
gaard (37), Hallgren (792), and Her-
mann (20), who made extensive clini-
cal studies of hereditary factors in
dyslexia. The studies of Kawi -and
Pasamanick (22) in the United States
have shown the important role of com-
plications of pregnancy, birth, and early
- postnatal life in the latt:r development

of reading disablhty as “*‘a ‘component

in the continuum of reproductive cas-
ualt}f

During the past few years considera-
ble attention has been given to the de-
velopment of more refined techniques
for neurologic examination of children.

Several recent studies, such as those of -
Cohn (7), Clemmens (5), Clements’

and Peters (6), and Silver and Hagin
(36) have described various equivocal

r ““soft” neurological signs which may
be of diagnostic
‘tailed or expanded neurologic exami-
nation than is usually carried out.

The recent avallablhty in English of
C“-r: multiphasic studies of higher corti-

value in a more de--
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additional material which may braaden
the scope of the clinical.examination.
At a number of researchh centers
work has been in progress in the at-
tempt to standardize some of these
equivocal techniques. Of particular

- value have been the studies of Fog and

Fog (13) on abnormal associated
movements, Walton and his colleagues
(38, 18) on the clumsy child, Bergés
and Lézine (3) on the imitation of
gestures, Kinshourne :md Warrington

(23, 34) on ﬁﬂger aymsn 'md Pau‘ie

l];LI%y syndl omes. 7 o
The concept of “minimal cercbral
dysfunction™ has had wide acceptance

- as a useful neurological diagnostic

label for a variety of these conditions,
although the vagueness and. lack of
zpfzmﬁuty of. this term are objection-

able. There is lack of general agree-
ment on a definition and on suitable

criteria for diagnosis,

Critchley, formerly dean x::f the Neu-
rological Institute of London and now
president of the World Federation of

Neurology, recently puhhshf:d his mon-

ograph, !?t‘i!flé?ﬁmfntﬂi Dyslexia (8),

which sunmumnarizes the development of

a substantial hody of knowledge on the
nevrological aspects  of reading dis-
abilities of children. Critchley’s earlier
delineation of the functions of the pari-
etal lobes (9) paved the way for more

detailed studies of these problems in
children and provided a strong stim-

ulus for the expansion of techmques of

the clinical m:urt::lt:!git'll E}Eammatmn

The pmneer EGIﬂpi‘EhEﬂSlvé mter—
disciplinary study by Rabinovitch and
his colleagues (33) at the University
of Michigan Medical Center provided
a practical classification for reading
disorders: 1) those with frank brain

damage; 2) those with a subclinical

neurologic deficit (primary reading re-

tardation) ; and 3) those with normal

reading potential but with personality

or educational handicaps (secondary.

reading Fﬁtﬂfﬂtltlﬂﬂ)

T S

[KCI functions by Luria (25), the Rus- Since the report of this study by the
N neurﬁpsyclmlt:ig:st has provided  Michigan group to the Association for

i Vgt Mot S Wl T
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Research in Nervous and Mental Dis-
Egl‘%& iu 3954, ;‘L]‘Jf)reclatmn Df thE v‘ﬂu&

stucly :mcl ff}t‘ thc Fnrmuhtlnn of a
treatment progrim for individual cases
has increased. The development of in-
terdisciplinary teams in a number of
medical LE]]tLF% ]m% in tm*n; stimulated
- medical re-
search in this freld, The team concept
has emphasized to the neurologist and
the psychiatrist the importance of uti-
lizing t]’lt; information ohtained by spe-

_ cidlists in other medical and paramedi--
‘cal fields for a complete evaluation of

the functions of the nervous system in
children 31’1"(11 Ianﬂiagé disorders..
{:EIEbTal l()E'ih:t:’tti on and dominance
According to current cuucq::t*;, read-
ing disability must have, as a minimal
-substrate, a bilateral dysfum:tmn or
nm]devf:hjpm&nt of the. parieto-occipital

MEUROLOGICAL

region, particularly the angular gyrus.

Critchley (10) pointed out thdat these

children” usually show signs which in-

clicate a state of cerebral ambilateral-

ity, implying, at lcast; a Ef:rtam Lu:k of |

nuzturation,

Geschwind ,::lifectx:»r of the

(15),

Aphasia Research Center in Boston,

recently reviewed the various known
cerebral disconnection synclrgmez He

reemphasized the importdance of. weak

or hulty subcortical connecting. path-- -

ways, as opposed to isolated, more
ptirely cortical lesions in the patho-
genesis of congenital ‘as well as ae-
quired disorders of language.

The exact role of poorly established
or confused cerebral dominance in dys-
lexia is still. being debated (29, 2).

The failure to establish a clearly domi-

“nant henusphere as reflected by hand-

edness, is rather obviously the result
and not the cause of congenital abnor-
malities of cerebral dysfunction which

~also - express. themselv;& in Iingudge

cdisabilities. -
Goodglass and i!)uadfasel (11) -mt:l
others have. denmm.trated that the ma-

_]'Df‘lt}’ of pecppie, in the course of learn- -
establish - their speech

ing to: speak,

center - in the left cerebral hemisphere,

to some extent mdep&ndently of.

support and (IEVEID]JIHLT’II
“emphasis ona - single remedial - tech:

whether t‘h{*}-

As Brain (4). pointed-ouit, several
different ncﬂﬂmguhtm functions, which
are also important to ]e1r|1111g=—';11c11
as awareness of space, body image,
ease of calculation, and capacity to
carry out ]Etlfliﬂﬁi\'i‘ novement-—anp-
pear to behave independently - of one.

another in relation to hemisphere dom-

inance, . The left may be the
hemisphere for-some of these functions

mijor

and right, for other functions, hoth in
“normal individuals and i those handi-

capped by a language disorder,
Role of the neurologist
The neurologist occupies 4 unique
position -on the mterdisciplinary team.

His detailed knowledge of the struc-
ture and functions of the nervous sys-

©tem makes it ]icxg-jlh]c for him to inte-
grate his imdmgs with those of ‘the
B chf:,
- bers of the
~techniques  provide specialized- exten-

medical and paramedieal mem-
team whose examination

sions Gf the classic IIEHIUIGEIL e;«s:um-l
nation:
The neurologist - 5hculd assist _the

~educator and the prmﬂr} physician,
- usually a general practitioner or pedia-

trician, in the formulation of an indi-
vidualized treatment  program which
may include r;camm::ndat;cm% for psy-
chother rapy, drugs, and ]:jhysu‘:ﬂ and
occupational therapy as well as a reme-
dial teaching program (I168).

A pmhli: of . the.. child’s sensory,
motor,. and perceptual . capacities will

indicate which input systems are most.

intact - and available for learning, as
well as the weak functions which need
The over-

nique, such as the exclusive use of a
plmngtic GI‘ lum‘:sthgtx: mt:thafl 15 tc: hL

"ceptual d::f&z:ts maLE the ]:m'tmu]dr flp-'

proach - nﬂpprnprlatg (2!) f\ﬁy,

' '_i_;-ur_dg_n a_n ;_m_ ilit;ll\._’lﬂll_iﬂ.cl_’lllﬂ -;._:w ,__;;_L-
est input channel is clearly unsound.-

‘From' the neurological Standpmnt

cevery type of standard therapy which

iy llnpl'ﬁVE th:: :hﬂd’5 total fuuctmﬂ- o

are right or left- ]’!E'lilﬂéﬂ,
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ing, including his self-image, should be
considered in planning an individual
treatment program. A variety of valu-
able therapeutic aids may he obtained
from occupational therapists, such as
devices which promote the develop-
ment of finger sensory and motor skills
and improved eye-hand coordination.
Physieal therapists also may provide
useful techniques for the improvement
of rhythm, speed, and fluency of move-
ment., '

Many younger children with poor

motor coordination or perceptual dys-
function would he greatly helped hy
hetter organized developmental reacd-
ing- and writing-readiness programs,
Another generally neglected hut poten-
ti ﬂlv lnghly vahmhle tvpfz tif am_lllary

Eclm:ltmn, Unfgrtunatﬁly, most pubh;_

school prograins do not provide ade-
quate spema] f'u:lhtles or attentujl‘ fDl’
*ﬂthnugh more intensive help may be
available for those with obvious physi-
cal handicaps.

Various current faddist approaches
(27) which attempt to affect or alter
Lercbmi' dﬁuﬁxﬁuce or tf_l phie hc:avv

utiil?t rt:‘%rgssnre “motor tec:lmlques for
sensorimotor  patterning, such  as
creeping and crawling, should gener-
‘ally  be avoided. These techniques,

purportedly based on concepts of neu-

rological function, generally fail to

Cﬂﬂ‘ﬂdEI‘ ful]y the t:mnple'{lty of cere-

\Vhlie ﬁmy treztmf;nt w]m:h hcﬂda
I:rcnms& ‘may be of some apparent
value hecause of a placebo effect or the
total push aspects of a more compli-

cated program, these approaches may

also_be. disastrous for other children

and their families because of the loss
of valuable time and the psychological
and financial hurdén of an additional
failure,

In genaral drugs have only a lim-

1ted place in the treatment of children
with readmg disabilities (392). 'In the

- t’ﬂilJDflty of -cases -drugs. -probably
not be - recommended, How- .
EKC “in ‘children  with . ;ics:glt,’;‘ sub-

wll Toxt Provided by ERIC
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clinical convulsive seizures the proper
use of anticonvulsant mezhcatmns fﬁllcll
as  phenobarbital,
(Dilantin), and I}t‘i!’!’ltﬂﬂﬁﬁ (\I}rsﬁ—
line), may be instrumental in allowing
the child to show progress in school.

A frequently encountered indication
for drug therapy is the hyperkinetic
hehavior disorder which often accom-
panies and aggravates developmental
dyslexia. The hyperkinetic behavior

syndrome is characterized by gEl'lLfd]

niotor overactivity, short attention
span, low tolerance for frustration,
enmiotional liability, and cyclic variations
in behavior. M;;rk&dly hyperkinetic
children may require some effective
drug thxzrapy bgfnrg thEy can prt::perh‘

gr*u’n

ThE most s:FfEttlve dl’l'lgh f-:ir hvpc:r—
Lmt tlruga whu:h ﬂften h;uf; a para—
doxical calming action in this condi-
tion. The mnphehmmés, methylphen-
idate (Ritalin), and deanol (Deaner)

have been found to be highly effective.

in a majority of cases (JI, 32).
Unfortunately, however, there are a
few cases in which these drugs fail to
help.

In the management of more severely
disturbec cases of hyf}erkmet:c behav-
ior several of the phent:ithnzmé group
of major tranquilizers have been use-
ful, particularly chlorpromazine
(Tlmra?ma) trifluoperazine (Stela-
zine), and fluphenazine (Prolixin,
Permitil). Other drugs which have

been used successfully for milder case

include diphenhydramine (Btznadrylj
and hydroxyzine (Atarax, Vistaril),

“both minor tranquilizers with anti-

histaniine. 'u:tiwty

Although they are. occasionally use-

- ful, the nrdmary barbiturate sedatives . -

—such as phenobarbital, and mild

Ir;mqurhzers with related activity, such

as meprébamate (Miltown, Equanil)—
often have 'an undesirable excitatory

effect and may actually aggravaté hy-

perkmetm behavior,

The neurologist shculd be a f;c}ﬁti;e:
:'umg participant in the management
a treatment pmgram in ﬁlvmg the use

FH T
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of drugs. FHe should also be available
for consultation when basic changes are
heing plamu}d for the other aspects of
a remedial program.

There has been a regrettable tend-
elcy aniong some

meinbers of the

mecdical profession to an attitude of
isolationism toward members of other

professions,

including educators. On

the t:ither lmnd a smu]af undesu’ahle

tion
teaching profession,

mt_:ml;ms of tht:'
The urgency of

Exlatb s0Mme

Iﬁ

the need to break down these barriers
hetween the professions is clear,

im Paul .

n,

W
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Read?“g a Product of
Sensory Inte egrat ive PI‘:D!EZESSES
- A. JEAN AYRES
Umiversity of Southern California

THE ABILITY to learn to read is a
highly complex function of the central
nervous system. That function is not
isolated from other neural processes;
on the contrary, it is not only con-
nected with but also is dependent upon
action in many parts of the brain,

~ Every higher cognitive process involv-

*ing ﬂlE cerebral - QCHTE:{ of man is de-
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pendent initially and ultimately upon
less complex functions invalving lower
neural structures. As one of the
higher cognitive functions, reading has
some of its foundations in sensory inte-
gration. It is proposed that some
types of reading disability can be un-
derstood in térms of disorder of the
sensory integrative processes and that

formulating  the  disability in° these™
terms provides a basis for effective
treatment of the underlying - Trie
cal dysfunction. One of ti

gaps in knmxkdgg tmhv i% I oveen

TD]Q_;_,!} *111(1 it; apphcatlgn to the c:hiltl
who has cltht:u,*y learning to read be-
cause his brain is not functioning nor-
mally. ]
The proposed thesis is developed in
three steps: 1) The manner in which
the operation of the brain is helieved to
have developed phylogenetically as
well as ontogenetically will bhs  dis-
cussed at some length, for it 1s believed
that the effectiveness of remedial meas-
ures through neurobehavioral methods
varies in direct ratio to the clinician's
understanding of the neural activity in-
volved. 2) In order to influence sen-
sory integration. there must be some
working hypotheses regarding its na-
ture; accordingly, some' neural mech-
anisms are postulated with. descriptions
of how they are manifested in children
and how they might be related to read-
ing disability. 3) Lastly, the principles
of remediation which have evolved
from the theory are presented, with a
few examples of their implementatinn,
How the brain developed
the ability to learn to read

7 .Mali brain has developed over mil-
lions of years. Everything that oc-
curred over those years to influence its

evolution toward a more effective

structure is in some way related to

each child’s individual development.
In turn, each child’s ability to master
'rf:adiiig, as well as other academic sub-
jects, is dependcﬂt up::m his dae]ap—

~ment,

Helpﬁﬂ ways of lt:n:ikmg at the brain

and its capacity to learn as products of -



78 MEUROLOGICAL

evolutionary development have been
acdvanced by neurologists such as Her-
rick (6) and Sherrington (73). Both
of these scientists, and others as well,
have attributed the phyletic origins of
the necural structure s.uhscrung cogmi-
tion to the primitive sensorinmotor sys-
tems.

The sensory impulses which scem to
have playved a particularly critical role
in the evolution of reading ability have
heen those from the body, i.e., somato-
sensory, and the vestibular '1pp;1t';1tu%
which m%paﬁdq to gravity and motion,
Both types of sensory receptors are
more primal than those for vision and
appear to be eritical to the phyloge-
netic and ontogenetic development of
visual perception. The visual and au-
chtﬂr‘y clizvéiﬁpnuntﬂ éijlitl"ibutim’ts to
ent, Th:: mt&gr‘ztian u’f sensory mput
cannot be considered separate from the

nmtnr m:tlvlty whlch E]lClth i‘l‘lD‘;t t::f thr_‘

it, :_1_114:1 wh_l_c;h 1551sta in its mteg; ation.

-Sensorimotor functions of the brain
require neural structures for their
mediation. As these processes becante
more complex, additional nervous tis-
sue was required. As each new struc-
ture of the brain appeared in the
course of evolution, it provided addi-
tional rvather than subsfifute control.
It is helpful to think of both phyletic
and GiltGgEI‘lEtlc development as chang-
ing in degree of complexity, as well as
in kind. At each level of evolutionary
development the organism had a suffi-
ciently well-iritegrated repertory of
serisorimotor’ behavior to enable it to

*u:h])t sm:t:és%fully to the environment..

Today the cortex is EDHSIdEI’Ed the
htghe;t structure of man’s brain, but it
still is dependent upou lower neural
structures for adequate performance.

At each level of the central nervous
system there are impﬁrtant centers for
the I’Eglﬂ’ltlﬂﬂ Cif behavior: the lower
the level, the more simple and exclu-
sively sensorimotor the function; the
lnghaf the ievel, the more t:t;:nﬁp]&t the
"‘:‘T'Aﬂliatlﬂﬁ and the greater the incor-

l: lCitmn of :ngtlve processes.

“Luria -
has” presented a h;cn:l account of

ANMD DSYCHOLOGICAL ASPECTS OF READING

how any activity in any given cortical
area is dependent upon lower neural
%truﬂure‘s hut ﬁllﬂll]l“ilu;‘ﬁu%h‘ ;ll%ﬁ 1;,.

as a “hn]c ;thﬂugh not qul:kn\’ dc—
pendent upon all other parts.  He be-
lieves that localization exists to the ex-
tent that functional svstems are af-
fected differently by lesions in different
parts of the cerebral hemispheres.
Since reading is one of the most com-
plex of man’s skills, Luria’s concept of
each system of the hrain being respon-
sihle for different aspects of a unified
whole seemis particularly pertmeut As
he states it. interference with one link
of the syvstem affeets the end product of
the system. Cerebral cortical areas
arc tmisiilereci “junctiz}ns" in the dy-

gest “that rmdmg rcquuca more tlnn
highly integrated activity in a certain
area of the cortex: it is, to a certain
extent, . dependent upon” normal fune-
tion in other cortical and subcortical
structures, imcluding the diencephalon
and brain stem. The r«:m;chatmn of
reading ﬂib’lhllltv might weil initially
be directed - integration in these
lower gtructurea

- Another principle moderating the
evolutionary route is intersensory inte-
gration: the lower the animal on the
phyletic seale. the less the quantity of
intersensory integration ar: ° the poorer
the ability to associate information
from one sense with that from another.

In the evolutionary process, the ¢apuc-

ity for intersensory association in-
creases. . Birch and associates (2, 3)
have directed attention to the impor

tance of this IJFDEE%S in mdlvidual cl -

integrate in fﬂfll’latlﬂ’[l frcnn sev EFaI seii-
sory sotirces. Luria - (8) has pointed

“out that these areas are topologically

located to associate function from two
or more nearhvcartmﬂ loci.  For ex-
11131& the speech ared ‘of the cortex

volved topographically next to the
15131‘}; area for hearing, the motor

e1 fc;r the lower f’!.i:e, and the ‘soma-

'_‘p
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tosensory area of the lower face, The
production of speech involves all three
sensorimotor functions.
also involves other cortical areas, for
T.uria’s work shows that in mature in-
:ﬁvifhi'llr; cortical areas outside those

;ll%ﬁ n:-ﬂﬂt 11t aphasia.

Similarly, Russell (77) has proposed
that speech mechanisms may not work
properly unless in full communica-
tion with other parts of the hrain, in-
cluding the alternate hemisphere, He
suggests that in order to read, the
whole speech territory must be operat-
ing; for the foregoing to occur there
must be efficient communication be-
tween the visual, auditory, and somato-
sensory systems.

A characteristic of the nervous
system upon which the entire past,
present, and future evolutionary proc-
ess is depencent is that of plasticity or
;lf];ii]t;ljjl]lty The capacity to respond
to the enviromaental demands and to

male permanent structural changes re-

aultmg in altered function has enabled
nian’s {lueiﬂpment into an orgaii~ o
that can read. Tt is upon this' capacity
that the success of a neurobehavioral
approach to treatment of learning disa-
bilities rests. The capacity of the
young I;r‘ﬁin’s ]:n:rtrzﬁtial fm* fééfgi‘lni?éb

t::f presence g;sr ;bsgncei Thf: 35511111p=
'tifm i; *LISD basiz to a neur@behaviami

pﬂstuiated as the end Ijriidm:i of a ]il_ng
evolutionary course in which the 1n-
creased capacity of sensory integration,

accompanied by the ability to emit an

adaptive motor response, has furnished
a critical foundation and is no less es-
sential in the: child today. Stated more
to the point, a successful motor re-
sponse to several different types of
sensory input-is a necessary but not a
sufficient condition in the eventual de-
vEImeEnt of the child’s. capacity to

er academic . work, Elemeéntary
EKCII’IITthEH' develnpn]érlf of course,

Aruiext providea by enc

However, it .

signated as speech areas may .

“worth ::::msn:l ering th

- Penfield - (9).
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must he followed by more complex vis-
ual and auditory processes, language
and cognition.

Sensory integrative mechanisms

If the brain docs eperate on ‘the
basis of functional systems which in-
valve many levels and parts of the
brain and which are relatively separate
but in some way related to one an-
other, what is the implication for read-
ing disability”> Tt is proposed that
reading is the function of a system
which directly involves several levels
of the brain. At this stage of under-
standing ° neural organization, the
structures  whose contributions are
most easily ol=erved are the brain
stem, diencephalon, and cortex

Three functional systems nn’a]nng
sensory integration at these li:vif]se are
postulated to underlie the
process.  They tentatively have heen
statistically identified (7), with further
understand s derived ~ from sithse-
cquent chrscal practice and basic re-
search findings. The absence of refer-
ence to language functions in these
mechanisms is due to the focus of re-
search and not the lack of belief in the
relationship. _

Research literature on neural corre-

lates of reading disability frequently

])Ginth tc: th:—: mvnlvement Df pﬁstuntl
tlhuhr Lunuu;tmns (f;f 13 ]4), :11](1
some mechanism concerned with inter-
hemispheral integration. The pattern
of rlyafunctlcm seen in chlldren‘qgwth

't(j‘mt: IlEglx and labyrlnthme rc:ﬂe*:es‘

deficiency of egilibrium reactions, dif-
ﬁcult}r in mo mg the eyes “HTI’ESS thé

" {aneous motor. m:t;wty on the two s:d;s

of the body, and (tentatively pro-
posed) defective visual perception of
the horizontal sequence of abje#:ts n

%p*n:t:i _
Just +-hy these-conditions interfere
with reading is nﬁi le ar, but it seems

'm]e of a cen-

trencephalic’ system as proposed by
T‘mchngs fmm basu:
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neurological rescarch are at least con-
sistent with the concept that sonie sys-
tem IDCdtt_fi in the brain stem and dien-
cephalon is responsible for integrating
function, including that of the two
lnzmisplu:resi

Interhemispheral integration 1is con-
ceivably essential to reading for two
reasons,  Since the two halves of the
visual ficld of each eve go to the two
different hemispheres, 111tcr]1€:nn&.phcrdl
integration is required to relate the
two halves. \While language functions
are more highly lateralized than many
other sensorimotor processes, they are
still helieved to Dbe dependent upon
hoth hf:mispherés (cf. &, 17).

The rationale underlying the pro-
posed influence of ]HZ}EHII’J] fun;ttrms 15
less easily formulated. Since the brain
stem 18 the locale of major integration
of many Imatur’xl processes, it may be
tlm; lt is in sone wi 1y cm’mcctcd with

,,,,,, A further
pnssnl}lllt; In,:s in tluz—: intimate connec-
tion between the vestibular and ocular
svstems.

Praxis, or the ability to program a
motor act, shows a close i'él;lﬁljﬂ to

"iiliiig 'glaill even thaugh Ltlmg

lated to g‘u"ll tlir:::tz,d nmvuueutq of th{;
hody. Deficits in praxis, apraxia or

i]\’.‘:’g‘l)f'lklgli are characterized by poor -

tactile and, less frequently, kinesthetic
‘pereeption  and  difficulty  in motor
planning. .
Conjecture as to the basis for asso-
ciation between reading disability and
apraxia helps build a working theory
to guide treatment. The pllylﬁg&ﬁgtl-
c'ﬂ]} and ontogenetically most recently
developed structures of the brain often
serve the most complex functions.
The most complex operations of  the

hrain are often the most vulnerable to

d}’sﬁmcti@ﬁ Tlnt pr_rrtmn n:nf the fmns

lieved to’ bf: ft:trmcd (in f;gnnﬁctnjn
with subcortical structures) not only
represents both of these conditions but
also is an area of -intersensory integra-
tlan_
' about the t:e:xrtu:al areas responsi-.

r readmg It may be that some
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Quite similar deductions can be
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type of neural dysfunction tends to af-
fect both praxis and reading as stmi-
larly  complex acts dependent upon
sensory mtegration,  Furthermore, the
partial  interdependence  of  different
parts of the cortex on cach other fa-
vors hypothesizing that apraxia in it-
self influences reading ability,

Probably the most commonly con-
siddered and obvious sensory integra-
tive mechanism subserving Ic-.u:lmg is
visual form and space perception. The
mechanisim,  however,  quite  signifi-
antly includes more than visual per-
ception; it covers tactile and kines-

thetic perception of form and space as

well.  The appearance of these three
cdifferent types of perception in associa-
tion leads to concluding that intersen-
Bary mt:‘_g ation 15 an unptjrt;mt cle-
ment. Th; uﬂrk af Iqul and Hem

movement x:cmtrll;utf: uupgr-
tantly to the development of visual
perception.
Principles of remediation and
exaniples of procedures
If the three postulated sensory inte-

grative n’lu‘:h:miqms are, Q"'u:h f{zlglttzd to
then

-I‘QIHLE]I'IUGI] of rcmlmg dlSDI'(lEI‘z. mlght

he approached hy enhancing the
efficiency of each mechanism.

It is assumed that development of
the capacity to learn follows an orderly
sequence and that treatment of dis-
ahility can be most effective by taking
the secuence into considerationn. A::-'
cordingly, when any of the three in-

tegrfztne I‘l’lEL]’lTl’ll‘aﬁ’lS is employed as a
those processes

“with the greatest,c:rga,mgat;gn at the

lowest neural levels are emphasized
first, then the next most complex func-
tion, until the remedial treatment fo-

cuses li_r_g_el} on cortically directed ac-

- tivity. Attention is directed to the fact

tlﬂt 11’1(3ﬂ’1i3il:: are Qﬁllstahf]}’ Evc:lvmg

the ncurfﬂ basis ﬂf ]e*u“mng gr@yvsg
If primitive pnstural reflexes are
poorly inhibited, it is logical to 1mtiate

~the n‘iampulatmn of this sensory inte-
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grative moechanism by inhibiting the
reflexes. . The principles proposed hy
Bobath and Bebath (4) provide ap-
propriate rationale for the procedures,
Basically, the method involves cliciting
in a clikd a position opposite to that
characteristic of the reflex. Lying
prone on a “scovter” with head, upper
trunk, arms, and egs held up against
gravity and pushing around the floor
for fun lielp achieve this objective,
Furthermore, the prolonged mainte-
nance  of posture possibly  activates
some of the high threshold muscle re-
ceptors that are intimately involved in
postural functions, Tt is the opinion of
Rood (70) that this neurophysiological
process wlso helps develop control over
the primitive reflexes.

When the reflevs are sufficiently
integrated into the nervous sytem, the
child’s inner urge for postural mastery
over the gravitational force will almast
automatieally involve him in the many
postural adjustment and halancing ac-
tivities which encourage development
of equilibrium.  Oculovestibular reac-
tions - inevitably ‘are involved in this
remiedial approach through natural
neurophysiological processes.

The next step in developing integra-
tion through this neural mechanism is
to provide simple sensorimotor activi-
ties requiring integrated sensorimotor
function of the two sides of the body
simultancously.  Symmetrical or recip-
rocal motions are more easily mastered
than are the more complex ones.
Kephart's (7) chalkboard exercises
appear to meet a remedial need of this
type.

- Although normalization of vestibular
funetions and use of considerable ves-
tibular stimulation are effective in im-
proving ceye-tracking movements, it is
appropriate to involve the eyes in some
specific horizontal tracking exercises.
These movements can be facilitated by
_Placing the child in the prone position,
. which requires contraction of the neck
and upper trunk muscles and thereby
increases proprioceptive flow which
jﬁhauces normal contraction of the ex-

The " mechanism

g1

of the cranial nerve nuclei over the
mecial longitudinal fasciculus.

A final step is training in visual per-
ception of sequence in space through
simple games.  Hopefully, the prior
ciphasis on the vestibular and somato-
SCNSOTY integrative processes will have
prepared the brain for better mastery
il perception. ’

Since the I iic problem in motor
planning involves a disorder of the tac-

“tile system it is recommended that the

first remedial step with an apraxic
condition is an attempt to normalize
the tactile system through careful ap-
plication of touch-pressure stimuli to
hands, arms, face, back, and legs,  The
response of each child nmust provide
the guidance for determining the
method of application.  If the stimula-
tion feels comfortable to the child, it is
considered to be integrative.

With more spatially precise tactile
information reaching  the brain, the
child learns more about his hody and
its environment and how to move i
relation to both.  Activities requiring
maotor planning help alleviate this type

of perceptual-motor dysfunction. Ac-
tivities on a carpeted surface achieve
ihe ideal situation of tactile stimulation
appropriate to the task at hand.

If certain types of visual perception
develop out of association with ves-
tibular and somatosensory input, the
enhancement  of visual perception
might well hegin with improving inte-
gration of these basic sensory modali-
ties.. The method proposed is similar
to those suggested above, wiz., provid-
ing ~ sensory input and requiring a
motor response that is dependent upon
organizing the input, The enhance-
ment of kinesthesia deserves special at-
tention. “Prolonged contraction of pos-
tural muscles, contraction of muscles
(such as that required to stabilize an
anatonrical segment), and joint trac-
tion and compression are believed to
be means of increasing discharge from

- the joint receptors that are responsible

for the sense of kinesthesia,

Use of -manipulatory toys.following

enhanced somatosensory perception is
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appropriate to help develop visual form
and space perception.

Concluding statement

In spitz of the wealth of hasic re-
scarch data on the function of the
brain, very little is known ahout how it
flii’lLﬁUl]'—a as a uhcﬂc‘: in iLhtiun tﬂ t]m
mg “Since a neumbehavmml ap-
proach to reading disability is based on
hypothesizing the nature of the hrain’s
funetion, these thoughts are presented
as tentative and part of a constantly
cuj]ung thf:arv wl‘nt:h uﬂl undergﬂ
\If:;lﬂilﬂ]; its prﬁchlttn’&ut:s:i W ‘lrfﬂlll%
its usc and continued exploration,
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THE TOPIC OF THIS PAPER 15 really
more in the nature of a hypothesis
than an area of fact and mtf:rprcmuau
!hi: thDthl‘.‘%l:ﬁ stated simply is that

; circumstances are in-
ﬁu;ntm] in the process of acquiring
knowledge, This statement- means
that not only zc/iat one learns hut also
ltoz¢ he learns it are influenced hy the
social and cultural conditions uncler
wiﬁc:h he live-; Evidﬁﬂce ]1:‘1% accu-

aulmtantnl pc;rtmns are Iz:i,rned or at
least are modified by experience, The
kinds of experience which influence
specific aspects of perception and the
way in which they are influential
should he considered.

First is the question of quantity of
experience.  Animals reared in sen-
50TV isolation do not develop normal
sensory processes. Similarly, in human
heings sensory isolation produces lack
or m:idr:f[uagy of perceptual funec-
tion. Of course, human beings cannot

be deliberately reared in conditions of
sensory isolation, as can be done with
animals, There are some “‘accidents of
nature,” ,Imﬁ?éver" and experiments
have been done with adult suhp:cts ex-
periencing Isaiatlﬁn for varying perl—
ods of time which have yielded data in
this area. For example, von Senden
(8) n:]mrt;d the re;u]t%‘ Gf v:gual test—
birth or 5!1Drtly thgrt,aftér Lmt who had
Slil‘:ﬁésgflﬂ eye aperaticﬁs and subse-
While the

,studzes were not so x:cmtr(:vllr;ﬂ as one -

would wish, the evidence shows that
the penp]e who had these experiences
had serious visual perceptual deficits:
In some casesy depending largely upon
the age of th stibje

1

o L PEI'{;E]} on

Q

RIC -
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ct, fully normal vis-
was never achieved.

8

Many of the subjects Imd difficuilty
\\lﬂ] the function called ‘‘thing con-
staney.” a term which refers to the
ability to see an object as the same ob-
ject: no matter what its orientation in
space
viewed. One of the subjeets reported
by von Senden, for example, could rec-
OENIZe an ‘lut{}lﬂﬁbﬂL easily when both
he and it were on a level. That same
sibject when looking out a window
was not able to fémgniﬁ: the ob-
jects he was seecing rrom the top and
had to go all the way downstairs to
satisfy his curiosity about what he was
seeing: automobiles parked on -the
strect.  Similarly, some of the subjects
did not acquire the ability to recognize
geometric forms such” as squares andd
triangles visually : theyv.
the corners of the figures in order to
designat them correctly.

Chups raised in darkness, as re-
rorted by Riesen (5), showed serious
IJEI‘LL‘})U] al deficiencies, and apparently
some of the animals never attained pat-
tern vision.

The foregoing experiments used sub-
:]I_E:t‘% that swere tntilly deprived of sen-

ory experience in a particular channel
fﬁr a period of time. Is it not logical
to hypothesize that partial restriction
might result in partial deficit? Such
a partial deficit could take the form ei-
ther of delay in acquisition of full skill
or of less-than-full development of
skill, independent of time.

C}ue type of restriction of sensory
experience might simply be exposure
to a more formless visual environment
than is the typical one.  For example,
White (6) studied 1115t1tutmn*ﬂxsccl in-
fants of mothers who were for one rea-

-gon or another unable to care for them.

These infants were kept in cribs in a
nursery from six weeks until six
months of age, the period during
which White and his colleagues had
the opportunity to study them and to
modify their environment. The nur-
sery was so organized that there were

two facing rows of white cribs with an

aisle bf_tween them. The balbies were

or the angle from which it is

hzd to count

L e s ot
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lept on their backs, each in a crily, fac-
ing a white ceiling. The cribs were
Lqm]qw(l with white sheets and white
crib mats along the sides for bumpers,

and the mftmth were attired in white.

ciapers and white shirts. The investi-
gator found that for these infants the
average age for fisted swiping (hitting
an object with the fist) was 65 days,
while for reaching and grasping it was
145 davs. Then he introduced pat-
i:;fm}fl %l‘lét‘:t% renmvcd thc Lrlh mitt%
crily, ;\fler thu-; Expnzure thL age of
fisted swiping for the experimental in-
fants dceereased to 55 days, while
grasping appeared at 80 days. These
experiments show that early sensory
experience ean affect function, While
there is as yet no basis for saying that
later pereeptual functions are improved
by an ecarlier appearance of these
hand-eye skills, it would certainly seem
that the carlier the hasic skills appear,
the earlier can they be built on: hy the
later, more complex ones,

Another experimential element s
pr"'l:ti(:ts F‘crccptiﬂn EijnsiSt‘-; not cmly
jLEt ar 51:;1111(1 hut alsﬁ c‘;f fll;tmgmshmg
the difference between one object or
sound and another. This funﬁian is
called diserimination. It is the thesis
here that the quantity of experience in
making discriminations influences the

level of skill in (Ilagrmmntmg A child

wlho has little practice in discriminating
between two stimuli will not be able to
do so as readily or as ar;currltely as one
who has had more experience. Here
the quantity of stimulation reenters
too: FE\', er stlmuh meai feu er oppor-
________ Too many

ht’llliuh may mean dleI‘aEtIﬂl’l and little

Hdtlf)lié. , :
Tao bring this down to a concrete ex-
*1111]’312' A chilﬂ whn has blﬁcks that are

d]mg and %tdckmg blatzks, but he wﬂl
-not have practice in distinguishing one

size or shape from another. "A child"

who has blocks of many sizes, shapes,
o ;Glﬁfs will get priiztlx‘:f; n d:scrlml—

“ERIC
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niation: however, so many  variables
will be invalved that it is hlgh]\ doubt-
ful if he will become expert m distin-
guishing  hetween two sizes or  two
shapes or two colors, hecause so muny
dmwuamna nf the stimiili are varying

the t:i‘n*lrmm’u;nt gf thc thlcli to the
extent that this availability influences
the perceptual development of  the
child, the sociocultural factors have di-
rect bearing on his perceptual func-
litmmg An ohvious channel of influ-
ence is thc numhcr :11](1 varlet\ t_)f

ht. “comme: ‘mliv zweuhbl: tm% hnme—
made objects, or household  ohjects,
Generally speaking, a family that has
barely enough money for food, shelter,
and minimal Llﬁthmg will not provide
a variety of playthings for its children,
Similarly, such a family will live in
crowded quarters, and the child will
probably have much less opportunity
to compare similar objects and thus
practice discrimination than will he the
case for the child Irom more favorable
circumstances. This condition will be
true for stimuli i all modalities. 7

T‘hfz w rite:” wafk 11:15 c:z:ntert:fl

tl1|a hy pathcsm in 111(: auihtary 111@(.1;11—
ity. It is hy pothesized that a child in
t]‘lE 1]@15}* slium environment gets less
practice t'ran the child in the quict
midﬂlé C‘]d%i}, r;nviimmmnt in m*l] ing

mui:h noise to li‘ltf;fffzfé w:th hl; 1_}&:2{;1}
tion of a given sound and at the same
time has less verbal signal directed to-
ward him. (This last point tends to be
horne fmt by ngim*ﬂ: rese&rdl ) \Vlule
E;tu‘nuh lsy r.,h:i%mg the eyes or turmng
the liead, so simple an avoidance 15 not
possible for auditory stimuli: one can-
not close ears. The way in which one
avoids "auditory stimuli is by “tuning
out’’ their perception centrally.. The
prabif—:m with this characteristic is that
the -z.lgnqimthe stimulus which has
meaning and information—is tuned out’
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along with the noise. Thus, it could
e postulated. a noisy  enviromment
promaotes more tuning out, and the
child, as a result, not only is exposed
to less speech but also per h‘l])"- hears a
smaller percent of what he is exposed
to than would be the case for his
middle-class cotterpart,

This hypothesis 1s under test at the
Institute for Developmental Studies at
the present time, but results are not
vet available. ]f(nvc\'ur Clark (7) re-
ported findi: g differences on the Wep-
man test of dll(llt(iﬂ\ diserimination he-
t\\u:n Ilz'm %ttlrt (]t:mer cl;ﬁs) f:lnl—

mif a ];rzvatc nursery .-;::lmc;] Tf current
rescarch provides similar support, then
an mmroad will have been made into the
difficult area of defining the nature of
operation of the effects of sociocultural
factors on psycholngical "development.

This central hypothesis has  heen
stated clsewhere with more supporting

thearetical material, Now, lmuex_fih
comparisons, It

consider modality
would seem reasonable, given the na-
ture of the auditory tuning-out proc-
cas, that the child from the slum envi-
ronment would get proportionately less
practice in ',udlmrv discrimination
than he would in visual. Tf so, he
might be expected to be somewhat
poorer, overall, in obtaining informa-
tion through the auditory than through
the visual channel.

The foregning is a very difficult area
to investigate, hecause of the practical
impossibility of establishing equivalent
tests f{')f chﬁ't: ent 5ense n’lﬂd’llltlts.

prcaum;d Equnalcnta and since thﬂ
data come from different sources and
from different measuring instruments,
a modicum of cross-comparison is pos-
sible with the r;suitmg eithancement of
the potential meaning of the findings.

Katz and Deutsch (4) report that.
contrary to most lcarning studies with
middle-class children, retarded readers

from the lower-class group consistently -

have more difficulty with the audltﬂry
channel than with the visual, on a va-
riety of tasks,
for 1é-1rnmg tasks and for reaction t:me;

PAruntext provided by enic [N
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This - cém:htmn 1s true.

45

and/or vigilanee tasks, At the same
time the writer has found that the
[inois Test of Psycholinguistic Abili-
tics discloses thal lower-cluss children
hive greater difficulty  with subtests
tapping  auditory  input  ch: annels  as
comnpared with those presenting infor-
(The exception here
in this data Gs the digit span sub-
test, which tends to he one of the
hest for these subjects, but, of course,
for -which the stimuli are very fa-
miliar to the children.) Gray and
Klaus (3) report similar findings for
their group of socially disadvant: agecl
children.  Tnapection of the data for
the standar dlx,itiml group of the test
does  not  yield the same finding.
Further tests of tis initial finding are
plamned.

It should he stressed that this emn-
])]]fhlﬁ on the relatively lower efficiency
of the ;lLItIIIUT\ chamnel for these chil-
dren carries o intrinsic, anatomie, or
structural implication. The hv]mth 15
about the findings rests on the interac-
tion of the process by which experi-
ence influences perception and the na-
ture of audition as compared, for ex-
ample, to vision, ‘

The potential ramifications of such a
finding for education are, of cowrse.
substantial.  Much classroom work
proceeds via oral instructions from
teacher to students; further, these in-
structions are likely to be in a some-
what more x:um]ﬂéx language system
and/or in a different accent than that
with which the disadvantaged child is
familiar. Undgr stich circumstances,
closer attention is necessary ; instead,
the child may actually he giving less
attentioir.

IZven more relevant is the fact that
auditory perception and diserimination
are very closely related to reading. The
writer and colleagues have consistently |
found and reported (4) that retarded
reaclers are poorer on auditory discrim-
ination tasks than are good readers of
the same social class level. Yminger
children show more pronounced differ-
ences here than do older children, and
the inference is that auditory diserimi-

llﬂtmn is a Slﬂi] that can mature, even
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in the presence of reading disability.
The greater prev valence of reading dis-
ability in disadvantaged children leaves
one with the question of how much of
this increased prevalence might be at-
tributable to greater difficulty in audi-
tory discrimination tasks.

There are as yet no data to prove or
disprove such a speculation, But the
question is open to investigation,
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determination of whether children are
organically brain damaged, emotionally
cligturhed or %Ehi?ﬂphfﬁnit Tt h“;%-

Chll{lffﬂ] \uth primz;fy or Stiﬁllddf}'
reading retardation. '
- Perception is subject to various -
fluences, according to  Fuller and
Laird, the authors af the test. For ex-
ample, Ileracnahty mtegration can be a
factor in perceptual distortion (&).
They indicate that an individual who is
subject to emotional stress will per-
ceive less accurately than one who is

- not emotionally disturbed. In addi-

tu:m tinf 111t1mr5 lﬂ(li(_até tlnt tht;: 111(,1:-

lmv; ihﬁit‘:ulty in nrgmusmg th& pf:r-
ceptual field and®thus distortion will
result.

To measure perceptual distortion
Fuller and ILaird make use of Wer-
theimer’s gestalt designs, which are
used in the Bender Visual-Motor Ge-
stalt Test (7). Fuller and Laird utilize
two of the, gt:st‘;lt designs and present
these in th¥ee different contexts which
emphasize the position of the
and the frameworlk in which the Egurr;
is placed. Rotations are the factors
which are 5t:ﬂred The authors con-
tend that rotated figures are indicative
of pathology.

LEvidence of this fact comes from
Fuller’s study (7). The MPD Test
successfully discriminated among
groups of children categorized as nor-
mal, emotionally disturbed, and schizo-
phremt: The groups were chosen on
the basis of recognized criterin. The
results indicated the normal group had -
rotation scores of 30 or under; the
emﬁt:glﬂlly disturbed group lwad Ot
tion scores ~hetween 31-53: = s

- schizophrenic group had reiiesoser

of 55 or aver, It should be : !
that organic children also seor:i ¢
Purpose of study

The problem under consideration 1s
the usefulness of this instrument with
children‘ who comie from a culturally .
disadvnntaged background. The study
is’ an exploratory one which - concerns
itself with the aﬁalysus of the MPD

ric TES1 (&) is purported to aid in the

[Kc &
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Test on a population of N(grﬁ and
Caucasian children from a culturally
denrived backgrournd.

Specific questions which are raised
inchude : What are the ﬁmhngs of the
MPPD Test with this group? Can one
arrive at conclusions as to the inci-
dence of emotional  disturbance and
possible brain damage in this popula-
tion? \What is the relationship of per-
formance on the pereepto-diagnostic

test to reading achievement ?

Because the teacher is of primary
importance as a director of learning,
her perception and understanding of
the children are important. Therefore,
it might be helpful to look at the teach-
er’s rating of the pupils’ adjustment
and analyze and relate these ﬁndmg
to the test material, One question
which this study explores is this:
Are there any relationships hetween
o acher rdating of adjustment, achieve-
merit, and scores on. the MPD in
Negro and Caucasian children ?

Procedure
One Negro and one Caucasian
school were chosen from several

schools in a metropolitan school sys-
tein serving culturally Izﬂdvnnhgecl
children. Criteria utilized in the selec-
tion were as follows: 1) geographical
location of the school: 2) consensus of
experienced school ]:aerscmncl as to suit-
ability of the school as one serving
Lultumlly disadvantaged pupils; and
3) similar low standardized test scores
of the studenta

the two thntl g,‘adé dnd, two fourth
grade classes in the Negro - school and
from the third ‘and fourth grade classes
in the Caucasian school.

‘%11]:2 the MPID Test was c;h:velﬂp{:fl.

for use with children within the age
range of 8 to 15 and with intelligence
quotients from 80 to 110, children who
did not meet the ecriteria of suitable
range of intelligence were dropped
from the study. In addition, subjects

were also eliminated wheo did not have

scores on all the measures under study.
To obtain an index of lﬁtE]]IgE!’!CE

,fln: Gocdeuaugh Draw-A-Man test
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(9) was administered to each child.
Because. of the possible influence of
poor educational background on read-
ing level, a verhal group test of intelli-
gence  was .ot adiministered. The

MPID Test was then administered.
Both tests were given individually hy
the investigator.  The Metropolitan

Achievement Test (reading hattery)
was administered to each grade hy the
respective classroom teacher.

Classroom teachers rated the - per-
sonality adjustment of each  student.
The Child Behavior Rating Scale (3)
provides -five scores: self adjustment,
home adjustiment, social, school, and
physical adjustment.  TEach child i
rated on a six-point scale as to the de-
gree he exhibits the specific hehavior
being rated,

Results

The Negro and Caucasian groups
did not significantly differ as to intelli-
gence  scores  as  measured by the
Draw-A-Man test. (Negro = 90.70,
’\{ = 19; Caucasian = 91.54, N =11,

= N, ) It was especially nnimrhnt
tc: not& any differences between groups
on the mt;liigentzs variable as TFuller
and Laird emphasized that the degree
of rotation on the MPD might he in-
fluenced by intellectual factors,

Though not differing in intelligence,
the Negro children had a Sigmhcunﬂy
higher rotation score in - comparison
to that of the Caucasian children. The
mean score for ihe Negro group was
91.58 and for the Caucasian, 58.90
(t = 2.65: significart at .05 level).
Both mean scores are above the cutoff

point of 55 recommended by Fuller to

distinguish  between pat,h@lﬁgy anf_l

-normality.

On the word knﬁwledge and reading
comprehension -subtests of the Metro-
politan Reading Test bgth groups
scored below the norms. ‘While the
Caucasian group aPpEafEd to perform

“somewhat hetter on the CGI’HP]‘E]’IEH&IGH

test, when scores are expressed in sta-

nine units the differences between the
two groups on bhoth tests are not sigr-

nificant  ‘Word knowledge test scores:
\J'Egra == 4 DS

Caucasian ==4.27 1 "\TE ,
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Reading cr:vmprehensu:;n : Negro==
63 f:'uu:a'smn ==4,18 N5).

_____ view as maladjusted
these t;h!lﬂn;n with a high degree of
rotation? Comparison of the two
groups indicated the six teachers in-
volved in the study perecived their stu-
dents as average in adjustment.  The
writer thought the school adjustment
scale alone might reflect more differ-
ences because this was the one arca
that dealt specifically with behavior in
school.

However, when the groups were
compared on this scale both again re-

,,_;dl

Aected “average” adjustment. Differ-
ences hetween the Negro and Caun-
casian  groups were reversed when

rotation scores on the MPD Test were
considered,  That 1s, while the mean
rotation score for Negroes reflected
poorer adjustment, the mean overall
adjustment score for this group was
higher (reflecting letter adjustment)
than for the Caucasians. Because
score differences were in the opposite
direction, significant tests were not
run. ' 7 '
Discussion of resules

What 1s the meaning of these re-
sults?  Could these children all be
disturbed  or  organically impaired?
I;Dulrl ]Jtsrceptual ;ulgquacy be a factor

The fae-
tg rs \xhu;h slmuld be cmnaizlered are:
‘X) Adequacy of the study setup is
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was used, the sample was
small (N = 30) and came from a very
disadvantaged area of the school dis-
trict. - There is also a need to study
more children on the thsaclvalltaﬁedx
advantaged continuum.

While this sample was a biased one
and planued as such, before impli-
cations can be drawn as to culturally

disadvantaged children in general, chil-

dren from a wider range of culturally

deprived hac:l».gmunda should bhe inves-

t:p:*‘;.tf:d

it is possible the Negro smnplﬁ n-
cluded a larger number of children
with a disadvantaged background. If
Tis EII’ELII‘H:&tﬂﬂEE exi1sts, 1t might be a

AVhile a randoin samiple of

L ASDPECTS OF READING

scores bhetween Caucasians and Ne-
groes on the MNPD. T—-vaéver it
should he noted that the achiev
test scores did not differ slgmﬁclmt]v
hetween the groups.

(13) In addition, the Draw-A-Man
test might not have been a wise choice.
While one study (2) found the cacffi-
cient of correlation of the Draw-A-
Man with sociceconomic status to he
qquite low, the same sticly showed that
the 1Q scores for the Draw-A-Alan
were definitely lower than onecs ob-
tained from group verbal tests. On
the other hand, Lindner (J/7) ques-
tions the validity of his IDvaw-A-Man
scores hecause the coefficients of corre-
lation with the Stanford-Binet ranged
from only .29 to .59; Lindner’s sub-
jects were Negroes. However, the
writer feels there is a need to consider
other possibilities to account for the
differences noted in this study,

(C) Deutsch postulated that restric-
tion of stimulation i‘lf‘g'lh\tﬂ\f affeets
the organization and integration of the
comipornents of the child's cognitive po-
tential. ‘He emphasized that the cultur-
ally x:Iia'ulvantqgecl child has fewer op-
portuniti¢s to “manipulate and orgin-
ize the visual properties of his environ-
ment and thus pereeptually to organize
'111(1 di%tl’lﬁﬂﬂdtg the nuances of that

S0CI0ILOGICA

(6:170). Deutsch spe-

nmludizs here figure-ground
IE]HUDHSIHIJB and spatial factors.

(D) Another factor to be consid-

ered is the incidence of prematurity in

- the lower-class segment t}f the popula-
tton,

To the extent that "“repr oductive
casualties” are found niore frequently
in the culturally disadvaintaged popula-
tion, a . greater incidence Bf high rota-
tion scores might be theorized. Wortis
and Freediman (74) commented that
children whose nervous systems are
defective or vulnerahle may he more
sensitive to a poor enviromment, and

"tlms 11Eg71t1v¢2 f"u:tm’% ft:runcl m ‘a'LlL]’l an

lt}rth a (hffcrent Inttern Df t:levelcp—

‘ment in the child (14:65).

(1) Another point to cousider in
these results stems from the work of

,F’dt:el]d, (12) with brain damaged re-
tardates.

He l]]E;lEulEﬂ the pt:rfnrm—_ L
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ance of these subjects on successive
trials of the Bender-Gestalt and hy-
pothesized that 2 single Bender-Gestalt
protocol was not sufficient for a satis-
factory evaluation of visual-motor de-
velopment.  Tle hypothesized  there
wanld be no differences on the first
trizl hetween organic and non-orgame
retardates in accuracy of Bender repro-
ductions but such differences would he
noted on the thivd trial. He theorized
that organic subjects were “deficient i
coordinating  pereeptual  experiences
with motor hehavior™ and are “there-
fore less likely to profit from learning,
while with the nonorganic retardates it
is smaply a matter of heing slow to
learn and  their performance will -
prove on repetition.”

To transfer this concept 1o the pres-
ent study, 1t s possible that upon fur-

ther repetitions of the MPD figures
the “true” organic cases might appear

and the high scores of the other chil-
dren would slowly improve: thas one
would obtain a more realistic picture
of their performance on the MPD test.
To ascertain e validity of this hy-
pothesis one would need independent
judgments as to the presence of or-
gancity.

(17 Deutsch (5) s cnnccrncd
about the method of presentation of
pereeptual tests.  She feels the results
from a Hgure-copying test such as the
Bender-Gestalt cannot he clearly ana-
Ivzed as to spectfic causative factors.
Her preliminary results “indicate that
ina perceptual-motor  test what s
heing measured primarly i1s the motor
or the coordinated ])elccpum] -motor
skill, rather than any ‘pure’ perceptual
ability'” (5:367).

(G Wepman (73) postulated three
main functions i the visual perceptunl
act: 1) diserinunation; 2) memory,
retention, and recall ; and 3) sequential
patterning,  He also stated that a
fourth function should he added : inter-
modal transfer, which is the ahility to
shift from the visual modality -to the
awditory modality or vice versa. Ts it
possible that culturally disadvantaged
children are deficient not only in dis-
criminative skills but also in their se-

of performance than otherwise ?
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quential patterning and ability to st
modalities ?

(1) Is 1t also possible that De
Iirseh's concept of “newrophysiolugi-
cal immaturity™ (/) may explain the
results of the present study?  Would
the presence of such immaturity in o
child living in a disadvantaged envi-
ronment produce an even lower level
Once
again it s emphasized that unfavorable
conditions within the individual inter-
act with unfavorable external environ-
mental forees to produce a less than
adequite percepte-1 performance.

Thus, one could hypothesize  that
two children with equally high rotation
scores on the MDD test could obtain
such high scores with the involvement
of various factors in differing degree.
The performance of a child with or-
vanic brain dmnage rom an adegnate
environment conlid refleet mainly  the
pegative  effects of  the  conditions
sithin the individual while with a cul-
turally dfsadvantaged child the effects
of I]Cllt'l)])ll\‘-»IO]()”I('.l] mnmaturity, or
existence of a mild deficit (conditions
within the individual), could interact
with less  organized  stimulation  se-
quences, lack of variety of stimulation,
and lack of practice in coordinating
nerceptinal experiences with motor he-
havior (conditions outside the imdivid-
mal or i the environment) to produce

~an equadly high rotation score.

(1) To ascertain further the mipor-
tant variables involved m the perform-
ance of disadvantaged children on the
MPD a group of such children who
were also severely retarded i reading
were studied.  These culturally disad-

vantaged children were 1(fer1ed to i

“learning improvement’’  center be-
cause  of severe reacing disability,

They were from another school system
than the one in the first part of the
study. Therefore, the conclusions are
restricted in scope because of the two
different populations.  However, it
appeared helpful to compare the per-
formance of this clinic sample of disad-
vantaged children with the sample
drawn from the larger school popula-
tion.



g0

The clinic sample is similar in age
and intelligence to the first group of
subjects ( Mean 'CA, 10 years; mean
10, 96.06). Conseccutive admissions
of 15 children io the learning improve-
ment center were studied. The exami-
nation procedure included the adminis-
tration of an individual intelligence
test, personality appraisal, u,hlc\cmcm
tests, neurological examination, and
collection of medical and somal history
data.

To ascertain further the extent of
underachievement, a discrepancy index
between intelligence level as measured
by the Wechsler Intelligence Scale for
Children and reading level as mea-
sured by the Wide Range Achieve-
ment (I10) was computed. When the
data were converted into grade place-
ment scores, the reading performance
scores fell an average of 1.96 grades
below reading capacity.

The MPD test wds also given to
each of the 15 children.  The reading
disability group from the clinic was
composed of 14 Caucasians and 1
Negro child.  Administration of the
MPD resulted in a mean rotation
score of 78.45. The degree of rotation
is more cxtreme in these clinic cases
than in the Caucasian sample reported
carlier (Caucasian sample == 58.90
mean rotation score; clinic sample ==
78.45 mean rotation score; {= 173,
significant at .05 level). The range of
scores was from 44 to 122, No omne
in the clinic group earned a “normal”
score on the MPD.

On the basis of the data, it appears
that the MPD performance of disad-
vantaged students in regular schools
can be differentiated from that of a
clinic sample reflecting severe reading
disability.

However, it must be noted that
these two groups from a culturally dis-~
advantaged population show higher
rotational scores than those reported
for various groups in the standardiza-
tion of the MPD. The very high rota-
tional scores from the Negro sample
indicate that further study is needed
with Negroes from x culturally disad-
) _taged backgrouad.

SOCIOLUGICAL ASPECTS OF READING

Investigation of the clinic sample is
continuing in an effort to relate per-
formance on other variables, such as
neurological data, with rotational
scores on the M PD,

(]) The results of these studies in-
dicate that the factors involved in the
performance of children from a cultur-
ally  disadvantaged  background are
varied and complex.  Further studics
should be aimed to isolate the impor-
tant variables affecting learning and
personality adjustment.
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PERCEPTION AND BEGINNING

Kindergartén Perception
Training: Its Effect on
First Grade Reading

JEax E. RorBerTSoON
University of Alberta

TIE QUESTION of kindergarten percep-
tion training is both timely and com-
plex. Many educators are reviewing
the matter and are stimulated by the
implications of the research for hegin-
ning reading programs,
the complexity of the perceptual proc-
ess itself and of the factors which mn-
fluence it add additional dimensions to
an investigation of the question. It is
necessary, therefore, to delimit the sub-
ject and make some assumptions.

It is assumed in this paper that se-
lected activities in perception {raining
could have a beneficial effect on first
grade reading and that some children
are ready for direction. The activities
could he classtfied with Sheldon's term
(11) *‘pre-book le'u'mng and oral lan-
guage (lcw]opment hut,
they are activities which attempt to ac-
celerate the development of skills asso-
ciated directly with known perception
problems of first grade reading pro-
grams.  Without minimizing the im-
portance of physical, social, emotional,
and mental maturity factors, it is also
assumer that these factors will permit
the students to progress on a percep-
tion tramiing program with some meas-
ure of success. The difficult questions
of how best to identify the students
who are ready for perception training
and to decide whether they should par-
ticipate are not considered here.

Specific approaches and programs
which include computerized typewrit-
ers, visual perception kits, and sets of
flash cards are well known and will not
be discussed. Instead, an attempt will
he made to cite research in child devel-
opment that will serve as the hases for
suggestions of possible approaches for
perception training. Of special inter-
est arc some of the recommendlations
made by Chall and Feldmann (2) in
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their survey of first grade reading pro-
grams.

The percentual process in reading

Perception is a form of Dhehavior
that results in an organization of in-
coming sensory data {72).  Visual
pcucptlon according to Vernon (13}
1 a four-part process in which the
child reading the word attends to it
until he can name it or deseribe it in
other words.  I9irst, he is aware of the
visual symbols standing out from the
hackground of the page of the hook,
and then he sees essential similarities
for the general classification of the
word. Third, he classifies the visual
svinbols of the word within the general
class. Last, he identifies the word.
usually by naming it.  Visual percep-
tion is a learned process which encorn-
passes consideration of acuity, discrim-
ination, and memory.  Anditory per-
ception may e viewed as w parallel
pricess  to o visiwl pcf:rccpt?*nn taking
similar account of acuity, discrimina-
tior. and memorv.  Both auditory and
vistal - perception receive  attention
from first grade ‘eachers as the impor-
tant auditory-visual associations are
made between sound and letter sym-
bols. The remarks in this paper are
confined to some of the aspects of au-
ditory perception and to the impact of
oral language development on percep-
tual development.

The establishment of the code

As children grow and devclop
through the preschool years, they learn
to discriminate most of the characteris-
tic speech sounds of Iinglish. Itach
sound has a number of measurable at-
tributes, such as frequency and inter-
sity.  Sounds are most frequently con-
ducted to the child’s ear by waves air-
horne and are usually heard on a time
sequence, that is, one sound after an-
other. A sequence of sounds which
make up a word is bound by the junc-
ture or pause before and after the
word. :

Moreover, during the same pre-
school vears the child is beconming ac-
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quainted also with objects in his visual
field, the majority of which possess
three dimensions: length, width, and
depth. These objects are viewed pri-
marily in space although time enters in
as successive parts of an object may
have to he viewed before the entire oh-
ject is scen.  Spaces often show the
boundaries of objects just as pauses or
silences separate sounds.

Because sounds have little perma-
nency, man learned to capture them by
devising letter symbols to represent
sound symbols. These visual symhols
are usually two dimensional on puper
and have the advantage of being a
miore permanent record of a communi-
cation, In this way a code was
formed, comprised of a set of letter
symbols representing the characteristic
sound symbcls of LEnglish. In English
this code is very complex as there are
few instances in which one printed
symbol! stands for just one sound sym-
bol.

By traditicn, the children are us-
allv confronted with this code in the
first grade reading program although
in many of the programs the first
and main emphasis 1s on meaning,
not on the learning of the code. That
is, in the imitial lessons words which
are in the chiidren’s oral vocabulary
are learned in printed symbol form as
sight words without too much concern
for the learning of the code itself.
Chall and Feldmann (2) recommend
that attention focus first on the code.
In the beginning of the first grade
reading program, teachers use the
words in the children’s oral vocabulary
and teach which letter symbols stand
for the sound symbols in the words.
Teachers recommend, in effect, that the
children be frst taught the code. It
should be remembered that meaning is
1ot ignored. They recommend the use
of words the children use and know in
their speech. Once the code is mas-
tered, no furt’ r emphasis is given to
it.

This study is a very significant one,
which should have an impact upon the
thinking of educators interested in kin-
dergarten programs. With this code-
© st approach in mind the reader is
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asked to consider some of the problems
in perception and the possible impli-
cations  for  kindergarten perception
trammg programs.

The distinguishing of
individual sounds

To read, the child must be able to
hear and distinguish the separate
sounds in words. Hearing, however,
is a developmental process made up of
a series of factors which exhibit indi-
vidual rates of development in children
(15). . As a result, when tis child
comes to school, there are some<ounds
of English which he probably s not
yvet mastered. e cannot hear them,
and he cannot produce them correctly
in their accepted positions in words.
Unless the maturing process can be
hastened without putung him under
undue stress, there will be parts of the
code in his heginning reading pro-
cgrams winch the-child will not he able
to master.  In other words, there will
be some sound svarhols which, not
being able to discriminate yet, he can-
not associate with an accepted printecd
symbol.  \Which sounds are these?
How might a kindergarten perception
program help to correct this situation?

Wepman (74) sets forth the sounds
of linglish which are not mastered in
speech until six years and older.
Newby (7) reported that the ear is
not equally sensitive to all frequencies
with the result that greater intensities
are required for the higher and lower
ends of the frequency scale. The
speech  sounds whose  distinguishing
characteristics are in the higher fre-
quencies are the voiceless consonants
(p. t. k. s, f. sh, e, and the voiceless
th). A comparison of the Wepman and
Newby lists shows that a number of
sounds appear in both. As Olmsted (&)
predicted in his theory of the child’s
learning of phonology, a voiced sound
(that is, the vocal cords vibrate during
the: production of the sound) is easier
to «liscriminate than a voiceless one.

These voiceless consonant sounds,
therelore, are among those for which
brief regular training sessions could be
given during the kindergarten year,
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As there is less urgency in training
sessions, the child is not under pres-
sure to discriminate the sound symbol
so that he can attach it to a letter sym-
hol counterpart. e should have no
reason to withdraw from the sessions
as may happen in Arst grade speech
and reading sessions. '

One teaching approach could he that
in which minimal pairs . re presented
:0 the child for his aiv~riinatory re-
sponse of “same” or “difterent.” A
minimal pairis two words which differ
only by onesound as in thin-bin,. One
word would! contain 'the sound not yet
mastered with the other word of the
pair composed of known sounds.

It should be noted, too, that kinder-
garten teachens’ voices tend to rise in
pitch when ey are tired and make it
harder for wmildren to hear some of
these  volceless consonants.  DPerbmaps
1ore coqsideration could be given to
ti+ normal pitch ievel of the kinder-
garten teacher's voice in teacher-
education programs so the teachers
would he aware of attendant sound
discrimination problems of the children
listening to them speak. -

Dykstra (3) reported that in his
study of first grade children the boys
apparently learned auditory discrinti-
nation skills less readily than girls, Tt
has been reasoned that hoys spend
more time outside the home and do not
have the same opportunities to hear
their mother’s speech patterns which
are usually clearer than the less well-
defined speech patterns of their young
friends. Tn prereading activities in
kindergarten, ‘then, training periods in
auditory discrimination could be held
separately for the boys who need more
hielp than the girls.

The distinguishing of a succession
of sounds in known words

An additional problem in perception
is the inability of the child to distin-
guish the separate sounds within a
word when he hears them in sequence.
The problem is one of the discrimina-
tion of sounds in succession. This
ability is not difficult for the literate

l . -
E ‘lC.lult as it has become a well-automa-
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tized mental action.  For the child,
however, it is hard to form the mental
action of hearing and  distinguishing
sounds as they are heard in success’ .
in words,  Such is the opinion of Ll-
konin (/) who explored this problem
in Russia with preschool children, ages
(-7.  Tle bLelicved that ¢ln ren who
are - ruggling  with  this  problem
shout.” mot be expected to hesin their
work wm the adeit level,  Thar s, they
should ot begur 1o analvze a word
into sound components ugpon  the
preseration of a speech cue from the
teacher. The task should he accom-
plished 1 casier stages which follow.

In wi-ks involvmg the forming of a
memsal aczion about abject @ child is
rec- 1o tonch, see. simell, taie, and lis-
ten to tiem,  He learns al vt the ob-
jeet em this concrete fevell hetores s
cereirrg o the internanizing o0 the ac-
‘i at winieh stage he can think about
the ohject without having to have the
sensory cues.  He has speech to help
him think about and talk about the ob-
jects in their absence. The process of
internalizing actions proceeds  grad- -
ually from the conerete to the abstract.

However, when the objects in ques-
tion are sounds themsclves, their tran-
sitory nature makes the task of learn-
ing to perform mental actions mvolv-
ing sounds a inuch more difficult task.
The child cannot see, touch, smell, or
taste sounds. He can only listen to

Elkonin (4) suggested that the
word in which the child is attempting
to hear and distinguish the sounds be
depicted in a drawing, as a means of
materializing the sounds which pass
away so quickly. Underneath the
drawing of the object the investigator
drew a box made up of horizontal
squares, dne square for each sound m
the word pictured. The word: depicted
in the drawing was spoken to the child
and the desired response from the
child was demonstrated to him. As
the investigator named each sound, he
placed a counter in each square under
the picture. He then said the word
again. This procedure means that the
child was always working with a word

HE

- them.

known to him in his speech and illus-
' [
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trated for him. Tn addition, he heard
the word as a whole, and then after the
analysis he heard the word again as a
whole, .

By continued demonstration and ex-
planation, the task of naming the
sounds in order in a word was made
clear to the child.  Galperin (3), upon
whose study Elkonin base | his investi-
gation, helived that this first step was
of special importance.  Fe suggested
that the child would not himsell per-
Srm oany action for a time Tt he could
v encouraged to take an cactive part
nothe teacher’s demonstration by
bromping her next operation or by
aenng s result. By means of lan-
cuage the eizild exhibits iz control
aver the action, Learning to discrimi-
nite the sounds within a word would
mean that the child would be encour-
aged to volunteer the next sound that
the teacher was about to sav either
saying it with the teacher or saying it
for the teacher.

Gradually the child would become
involved more completely in the proc-
ess. When he heard the  word, he
would attempt to name the sounds
within the word and would place a
plastic counter in  each horizontal
square for each sound named. The
vistial presence of the picture and the
manipulation of the counters would
help to materialize the sounds and help
the child bring this action to a concrete
level where he could discover it for
himself and become familiar with it.
Many drawings of cbjects weil known
to the child would be presgnted in the
same way until the child could be said
to have mastered the action of distin-
guishing the sounds in several words.

In the next stage the counters and
the drawings would be gradually with-
drawn. Now when the child heard
the word, he would repeat it and then
attempt to name the sounds without
the help of cither counters or draw-
ings. Once again, sufficient time must
be taken to he sure that this step is
mastered hefore the next one is intro-
duced. The gradual withdrawal of the
drawing and the counters is the first
Q@ in releasing the action from the
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concrete and placing it entirely on the
plane of audible speech.

In the final step, the child vpon
Lowring the word would learn t. [T
form the sound analysis mentally wwith-
out pronouncing the word aloud (o
himsell. Galperin (33 achieved this Ly
I owing the child how to whisper e
Wil to himself and then fimallyv 1o s
it 1o himsell without producing s
av dible sound. When the ¢hild hewrd
th word, he would whisper it to hin-
seid and then wounld whisper the indi-

Vi somnds in oo der, At rhe conel
stior o this recitateon he wi o favhisper
toe o] again v imselE. T witis-

porowondd graduai. . disapgsea s until the
nanng of the word and of its compo-
nent sounds would he performed men-
tally only. He could. of course, name
the sounds in the words when he was
asked to do so: but the action would
be well established mentally and would
only be brought to the level of audible
speech again when the occasion war-
ranted it. ‘

After much practice this ability
would be generalized, and the transfer
to new words of any difficulty could he
cffected.  With this ability the child in
the first grade could learn to attach
cach sound symbol in a word to its ac-
cepted letter counterpart; that is, he
could learn the code and apply it
Once the code was learned, the proc-
ess of attaching groups of sound sym-
bols to groups of letter symbols would
follow rapidly. '

This approach has worked for oth-
ers, and it may merit constderation.

The role of language in the .
development of perceptual activity

The development of perception is in-
separably associated with the develop-
ment of thinking; language develnp-
ment facilitates 1mmneasurably the de-
velopment of both of them. Per-
ceptual development is bhasic to ab-
stract thinking. The goal may seem
far away to the kindergarten teacher,
but the program and activities of the
kindergarten, nevertheless, play a basic
role in making possible future develop-
ments 1n thinking abilities. Once the
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child acquires sufficient language to
communicate witli’ his own nside
world and with the outside world, the
speech, accuracy, and fineness of his
perceptions  develop  rapidly.  What
then might the kindergarten program
m:dertake in oral language work to en-
sure the greatest possible perceptual
development 7

A Dbrief review of how the ¢hild ac-
quires svitex will isol o snher of
pertinent facts.  Brow. el Dellugi
(7) reported that the young child sc-

fects the noun and verbs more often:

than the adjectives: from  sentences
spoken to him. These are the high-
information words which receive the
heavier stress in adult  intonational
speech patterns.  For example, from
the sentence “Daddy is comiing down
the street” the young child  sclects
“Daddy coming street” t~ reecho.

What he chooses to omit is of con-
cern. The forms he leaves out are the
grammatical functions, the low-infor-
mation words. These are the inflec-
tions, auxiliary verbs, articles, preposi-
tious, and conjunctions,  These func-
tion words have meaning, but it is
meaning that accrues in context rather
than m 1solation.  During the remain-
ing preschool years through imitation
of the language patterns of his elders,
the young child gradually expands his
own oral output and learns to include
these function words in his conmnuun-
cations. Iis achievements are so re-
markable that he is credited often with
the counterpart of an adult command
of the structures of his language.

To assume that just Dbecause the
child uses words and grammatical con-
structions acceptably he has a com-
niensurate understanding of them is
dangerous. More than 30 years ago
Piaget (9) wrate about children's ver-
balism. He found that the child used
grammatical forms before he could
grasp the structure of meaning corre-
sponding to them., In other words,
use of language structure by a child is
not necessarily a guarantee that he has
the understanding some adults would
credit to him.

The implication for
programs is clear,

kindergarten
The years of pre-
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school training can pr ofit ably be used
in a twofold development of oral lan-
guage. The tirst prong of the program
\\uulcl be a svstematic language devel-
opment progrann to ensure that cach
child was developing toward a mastery
of the elements of the grammatical
structures of linghish. This progrim
would include a check on the fun(‘tiun
words such as prepositions. adve
1 ronjunctions—and the nelusion of
Jirected teaching where  necessary.
The second prong of the program
would he daterrelated with the first to
cnsure  a continuing  development  of
nnderstanding in the use of the varions
grammatical forms.

The writer's research in 1 ading dis-
closed that even at the fourth grade
level ehildren could answer correctly
only slightly more than haif- of the
nultiple-choice questions built up from
sentences containing  conjunctions
(/thy.  TFrom the un(lcmt.mdmga of
child psychology it is not difficult to
mnderstand  the reason that children
stmble at the mweaning of altheugh,
hozeever, and thus; but the fact re-
mains that the writings they are ex-
pected to read contain these refational
words in abundance: yet they are
rarely given directed help in the under-
standing of the words and the con-
structions in which they occur,

liublinskaya (6) cited an investiga-
tion in which one group of preschool
children were given instructional activ-
ities in whicl they had opportunities
through games to investigate the inter-
zcl.ltlonshl])s of words such as under
and owver. The game activities were
always accompanied with opportunities
for guided discussions led by the in-
structor.  Many times pictures were
used : but no matter what the medium
was, the children had the opportunity
to investigate the relationships ascribed
to the functiom words on the concrete
level and through speech. A control
group which had no such opportunities
lagged Dhehind the experimental group
in which there were substantial
changes in the children’s speech.

Although no one can predict for a
indergarten teacher what the particu-
far languagc needs of her group will



98

he. a few working principles may be
heipful. First, she should appraise the
language nceds of her group from the
stondpoint of their understanding of
grammiatical constructions.  Then she
should list the areas of weaknesses and
1solate those needs which could be in-
cluded in a total program, Second,
cach of the language needs should be
developed systematically. ,

[For examiple, suppose the need were
a greater understanding of the con-
jutiction zchien,  Practical  activities
that will confroui ilie children with the
mediing associated with the use of
twhen should be devised. One could
say to Brenda, “When you bring me a
hook, I will give you a pencil.” Then
one could continue the activity by say-
ing, “When Brenda gives Jim the pen-
cil, Jim will bring it to me.” Before
long, the children will be participating
more fully in the activity, and through
hoth activity and discussion they can
develop their idea of the meaning of
when.

This particular lesson should he re-
peated with this or other activities
until the children through these direct
experiences have a more exact under-
standing of the word. Tlen at desired
intervals throughout the kindergarten
year, checks on the understanding of
this, point should be made. In the
meantime, there should be other les-
sons directed at the development of
understanding different conjunctions,
prepositions, and other function words.

Finally, it is imperative that the
teachers understand and explain the
purposes of the activities. The chil-
dren may mimic sophisticated gram-
matical constructions but understand-
ing of the constructions will develop
far more rapidly and surely if the ob-
jects, actions, and events can he
brought down to the action or concrete
level. Then the children can partici-
pate in them to a greater degree and
apply their competencies in speech to
help them develop meaning for the

structures they have learned to mimic

so well, o
Problemis abound in such ventures
blit groups of kindergarten teachers
VY _Kking together can devise programs
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so that children can perceive better
and can have greater competency in
oral language to help them.
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Some Effects of Perception
Training in Kindergarten on
First Grade Success in Reading

Mariox NreAL FAusTMAN
Sacramento, California

THE PURProsE of this study was to
investigate effects of selected kinder-
garten lessons in perception upon first
grade reading achievement. Twenty-
cight kindergartens in a large school
district in northern California were
used.

Thirty-two  kindergarten  classes
were tested with the Winterhaven
Perception Ability Forms Test
(P.AF.T.) and the Goodenough
Draw-A-Man Test in September of
the year. Out of these, 14 classes
were chosen at random for a control
group and 14 classes, for an experi-
mental group. The children had been
randomly assigned to all classes. The
P.AF.T. was given again in May to
determine growth in perceptiona

The following year the children
from tle experimental group entered
the first grade on the basis of 13 to 18
children ver class. The teacher did
not kiiow which children were experi-
mental and which were control sub-
The classes were given one
form of the Gates Primary Word Rec-
ognition Test in November and another
form of the same test the last week of
May.

Teachers were chosen at random
for either the control or experimental
classes from a group of 22 teachers,
matched on years of experience and
teaching competence. Each of the
kindergarten control and experimental
group teachers received in-service
training on the new kindergarten guides
from both county and district; also in-
service in the area of development of
language skills in kindergarien children

was given all teachers taking part in -

the experiment. Teachers of the ex-
perimental group reccived training in
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teaching perception skills in addition to
gaining help from the guide and lan-
guage training.

The perception training consisted of
the use of materials and methods advo-
cated by Frostig, Strauss, and Kep-
hart, as well as materials and metl.-
ods suggested by this writer. Teacher-
made materials, following the five areas
of visual perception identified by Fros-
tig' as Visual-Motor, Figure-Ground,
Position-In-Space, Formi Constancy,
and Spatial Relations were also util-
ized. The Winterhaven program for
perception was added with template
training and form recall. Template
training was planned for no more than
three times a week. Manipulating ob-
jects to ascertain relative size, shape,
and texture, classifying into ordinate
categories, and simple coding were also
tauglit. :

Language experience and the learn-
ings outlined in the kindergarten guide
formed the basis for both the experi-
mental and regular kindergarten pro-
grams. Perception training was added
to the program for the experimental

" kindergartens.

\Vhen the experimental class teach-
ers became conscious of perception de-
velopment, they often incorporated
training in perception in traditional
kindergarten activities such as
rhythms, block design, bead stringing,
and building blocks. Body schematic
exercises became a part of thythmic
activities; and block design, bead
stringing, and building Dlocks were
manipulated into patterns to match in-
creasingly comiplicated designs made
specifically for the children to follow.

Kindergarten September test results

Based upon the Goodenough test of
intelligence, the mean IQ for the con-
trol group was 101 ; for the experimen-

‘tal group, 99. The difference between

the two groups was not significant.
P.AF.T. results showed the gontrol
group averaged 53.49 in September at
which time the test group scored 34.79.
Such a deviation could cccur in any
group, as both scores fall within the
normal range, and it is a happenstance
i favor of the control group. The
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largest growth in perception appeared
at the 40 to 43 range, and there were
more children in this perception range
in the control group than in the exper-
imental group. Using chi square for-
mula, the difference was significant at
the .07 level,

Kindergarten May test results

The control group scored 62,16 in
perception on the PALF.T. and the ex-
perimental group, 69.79.  Using chi
square  formula, the difference in
growtl hetween the two groups is not
significant.  The score, however, indi-
cates an increase in the average for the
experimental group of 33 perception
points as compared to only 9.67 aver-
age perception points for the control
group.

First grade test results

First grade findings show that the

control group increased from a Gates

word recognition raw score average of
8.69 or 1.8 grade level in November to
14.14 raw score average or 2.06 grade
level in May. The experimental group
showed a growth in mean score on the
Gates Word Recognition Tes: froin
16.27 raw score average or 2.13 grade
level in November to 23.40 raw score
average or 2.3 grade level in May.

Using chi square formula the differ-
znce _in November was significant at
the .01 Ievel. Using the same formula
the May score also showed a -ignifi-
cant difference at the .01 level in favor
of the experimental classes.

It should be noted, in this context,
that the test group final score distribu-
tion figure has a bell pattern or normal
probahility curve. The reason the
other score distribution did not follow
the foregoing pattern was due to the
impossibility of procuring degrees of
Zero, '

Other findings

The experimental group obtained
greater gains throughout the studv he-
cause of the effect of perception train-
ing in the kindergarten. In order to
carry out the perception training, the
following were necessary: 1) diagnosis

© * children’s learning needs in kinder-
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garten: 2) individualization of instruc-
tion; 3) teacher gains in knowledge of
child growth and  development  and
perception of young children as part of
their total growth pattern. (The teach-
ers mentioned this as the most impor-
tant factor in their individual growth
as teachers.y @ 4) teachers' encourage-
ment if children desired 1o experiment
with words and simple syntax; and 3
cncouragement to read in other places
a given word, after recognizing it once.
(The experimental group of children
asked for a word in a book more than
three times as often as did those chil-
dren i the control group.)

Children were taught reading when
ready from a growth standpoint, and
their time was not wasted with pre-
reading activities in the first-grade un-
fess it was necessary for a particular

child,

Conclusions of the study

A rigorous study was made to deter-
mine if a formal perception program in
kindergarten would contribute to the
growth ol perception in children at the
end of the kindergarten vear and con-
tribute to success at the first grade
level.

The children, chosen randomly and
placed into two groups of fourteen,
were cach given the P.AJF.T. in Sep-
tember and May of the kindergarten
vear to determine growth in perception
and tested with the Gates Word Ree-
ognition Test in November and May
of the first grade to determine growth
in reading ability. P

Test resuits showed signihcantly
greater growth in both perception and
word recognition achievement in the
experimental group than in the control
group. These differences favored the
experimental group at the .01 level.

Observations pertinent to the study

The teachers felt pressure in teach-
ing the entire program in a half-day
session kindergarten. Tt was generally:
felt that it would have been easier in a
full-day-session kindergarten, but there
were none in the district in the locale of
the study. Lacking the opportunity of



WHEELOCK

a full-day-session l\indergarten, a pre-
school program feeding into a percep-
tion-oriented, language-experience kin-
dcrg'irtcn may help I)olh the child to
tearn effectively and the teacher to in-
struct effectively.  Growth in percep-
tion, creativity, and communication
skills might be the goal of the kinder-
garten and preschool programs.

The following kindergarten
niques  were considered particularly
vaduable, although time-consuming on
the part of the teacher: analyzing
growth patterns of children and greup-
ing according to needs; individualizing
imstruction ; conﬁt'nmv evahiating chil-
dren’s progress: preparing manipula-
tive work outside classroom hours;
preparing work. outside of classroom
Lhours, to increase verbal and creative
skills ; learning new ways of doing fa-
miliar lessons; and planning activities
on a very flexible three-to-six group
basis dunn«r the day (which meant
extra planning and org'lmlatlon)

Every day perception lessons, in-
cluding templates, author-made per-
ception training activities, Frostig ex-
ercises, as well as manipulative tech-
niques, were part of the curricular of-
ferings,  Body schematic exercises
were given to the children by the
teacher, and the relative position of ob-
jects in relation to the child’s own
hody was part cf the daily teaching as-
signment. . Directionality  techniques
not only helped the child orient himself
to his environment but also helped him
to develop dominance. Building blocks
and head stringing, according to pat-
terns, were also used' to strengthen
perception. Cut and paste work, as
well as art t.~hniques, added to needed
skeills,  With  these techniques, and
many others, the children developed
some of the skills necessary for suc-
cessful reading.

A post study will be made to deter-

- mine if the children taking part in the

study and remaiing in the school dis-
trict continue to progress at their pres-
ent more advanced academic level as
compared with others who did not
¢ ve this type of kindergarten training.
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An Investigation of
Visual Discrimination Training
for Beginning Readers

Warkey H, WneeLock
Mid-continent Regional Education
Laboiatory
Kansas City. Missouri

FROM THE MANY FACTORS that con-
tribute to readiness for beginning read-
g, this study conccrnccl itself solely
with the factor of visual discrimina-
tion. Tt is apparent from the literature
that skill in visual discrimination 1s a
major sactor in heginning reading anl
that skill in visual discrimination 1s
learned. Smith and Dechant feel, to a
certain extent, that this skill can be im-
proved by direct training (6.

In her work on perceptual develon-
ment, Gibson raised the question of
how much learning might take place
(+). One 1)oss|b1htv that she dis-
cussed is that the child be provided
with a kind of feedback so that he can
compare his own output with another
repetition of the standard.

The development of visual discrimi-
nation is one of the major ohjectives of
instruction  in beginning  reading.
Heilman indicated that while matura-
tion cannot bhe hastened, visual dis-
crimination can  be  “sharpened”
through experience and practice (5).
Smith and Dechant helieve that the di-
rect training of visual discrimination
constitutes ouc of our major responsi-
bilities in the child’s early reading pro-
gram (6). It appears that the school
must provide as much of this experi-
ence as is necded, and different chil-
dren may need varying amounts.

Readiness lessons found in most of
the. major reading programs provide
lessons requiring visual discrimination.
However, these lessons are not likely
to be built on the letter forms used in
later reading lessons but are concerned
withi learning to discriminate pictorial
forms and geometric shapes from one

another. Tt is not certain whether
such teaching has much effect on
learning to recognize letters and

words.  Gates found only low coeffi-
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cients of correlation between discrimi-
nation of geometrical figures and read-
ing ability (3). Vernon believes that
learning to ¢ -scriminate meaningless
shapes from or-e another does not have
much effect en learning to discriminate
letters and words (7). .

I'ries suggested that the first set of
recognition responses to he developed
are those for the letters of our alphabet
(2). He is supported in this idea hy
Anderson and Dearborn, among oth-
ers, who feel that individual letters
constitute the most important cues in
word perception (7).

Fries indicated not only that the
first set of recognition respouses to he
developed should be those for the let-
ters -of the alphabet but also that the
fetters must be identified as covtrasting
shapes and this identification of con-
trasting letter pairs practiced * .
until the child’s recognition reactions
to the significant features that separate
cach letter from all the others are auto-
matic” (2).

Purpose of the investigation

The major questions this study
sought to answer include the follow-
ing: 1) Will those kindergarten stu-
dents who are trained to make instant
responses of recognition to the capital

letters of the alphabet show a signifi-.
- cant difference in their visual discrimi-

nation ability from those kindergarten
students who did not receive this train-
ing? 2) To what extent can instant
responses of recognition to the capital
letters of the alphalet be trained dur-
ing the readiness period prior to formal
imstruction in reading?

Methods and procedures

Before the opening of school in Sep-
tember 1964, three schools in the
Phoenix Elementary School District
Number One, Phoenix, Arizona, were
selected to participate in this study.
The three scliools represented ex-
tremes in a sociocconomic continuum
within the district,  An attemipt was
made to establish the fact, based on the

available census data, that the children
ERIC
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two different enviromments within this
school district. It was realized that
the term ligh socioeconontic group, as
used in this study, would not hold if it
were removed from the context of the
Phoenix  Elementary  School District
The same might apply
to the term low soctocconomic group.
as used in this study,

All children attending the morning
Lkindergartens in these schools were
administered visual discrimination sub-
tests one, two, and four of the l.ce-
Clark Reading Readiness Test and a
letter-Formi-Training  Criterion Test.
The three visual discrimination sub-
tests of the lee-Clark Reading Readi-
ness Test were administered to the
children in small groups of not more
than ten 11 each group.

The letter-Form-Traini :g Criterion
Test (I. I T Test) was designed by
the writer to assess the child’'s ability
to make instant responses of recogni-
tion to the capital letters of the English
alphabet.  The test material is pre-
sented on a filmstrip, which consists of
two practice frames and 26 frames of
actual test items. Each test item repre-
sents one letter of the »'phabet flashed
by a tachistoscopic .!cvice for approxi-
mately one fortieth ef a second.  The
child is required to recognize instantly
the stimulus letter and then select that
letter from four letters displayed on a
card. For example, the letter [/ is’
flashed, and the respondent must pick
that same letter out of the letters 7, /4,
IZ. 1. The practice fran»s show the
child where to look and how he is to
respond and allow time for him to be-
come acquainted with a tachistoscopic
presentation.

All children were given the I.etter-
Form-Training Criterion Test on an
individual hasis. Tt was administered
as a control on prior ability to perform
the task of instant responscs of recog-
nition.

A random selection was made from
an alphabetical list of these 98 kinder-
garten children to determine the ex-
perimental and control groups. Trans-
fers and illness resulted 11 a final
sample population of 90 children.
Forty-five were placed in the experi-
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mental group: and 45, in the control
group

The children in the experimental
group were given training to establish
instant responses of_recognition to the
capital letters of the alphabet. This
training was attempted by means of a
series of five filmstrips which intro-
duced 16 upper case, unadorned capital
letters.  The eight stick letters intro-
duced were I, T°, 7, I, I, A, M. N,
The four stick and cir¢le letters intro-
duced were D, B, P, R. The four cir-
cle letters introduced were U, O. C.
S. The experimental group received
15 minutes of training a day, five days
a week, for a period of one month.

The child was expected to visualize
the significant features of the contrast-
ing letters presented in each exposure.
Each student was required to indicate
if the contrasting letters were the
“same” or “different.” For this task
cach student was provided wtih three
cardboard squares and three cardboar
circles. The child was then taught
that a square represented contrasting
letters which were the same and that
the circle represented contrasting let-
ters which were different.

The first filmstrip used introduced
the stick letters [, T, I7, [ in 30 com-
binations of. contrasting letter pairs.
The contrasting letter pair £ and F
was flashed. Since the children were
taught that a response to “different”
called for a circle, they were expected
to display one circle on the table before
them. The second frame was then ex-
posed and held on the screen showing
the [£, FF preceded by a circle. The
children could then compare their re-
sponse to the standard shown on the
screen. Those who correctly displayed
a circle were reinforced by the stand-
ard on the screen; those who had dis-'
played a square were helped to see that
the E and F¥ were “different” and that
a circle was used to respond when two
things were “different.”” The same
procedure was followed when a con-
trasting letter pair that was the “same”
was flashed, for example, E, L.

o The finstrips were shown by means

ERIC a standard filmstrip projector with a
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tachistoscopic attachment for use when
flashing was required. Tor each frame
of contrasting letter -pairs shown, the

~instructor called the children’s atten-

tion to the significant contrastive fea-
tures of the letters after the children
had first responded to them by use of
therr squares and circles,

At the conclusion of this training all
children in both groups werd again ad-
nmiinistered subtests one, two, and four
of the Il.ee-Clark Reading Readiness
Test and -the Lectter-Form-Training
Criteria  Test. Exactly the same
procecdures were followed as describec
in the pretesting. '

The statistical technique of analvsis
of covariance was employed to provide
a measure of attaining control of indi-
vidual differences when testing for sig-
nificance,

Resulrts

To control on individual differences
in aptitude and ability which might
have had an unbalanced influence on
the mean criterion of the groups of
students trained by the different meth-
ods, subtests one, two, and four of the
i.ee-Clark Reading Readiness Test
were administered  during  the first
month of the 1964-1965 school year.
Sinee these kindergarten children were
tested at the outset of their Srst school
experience, it was assumed :hat the
foregoing test would be a valid meas-
ure of the child's ability to make visual
discriminations prier to any formal
training in school.

The investigators felt that it would
be important to determine if there
were any significant differences in the
ability of children from different envi-
ronments to make visual discrimina-
tions. An ff-value of 12.5 with 1 and
96 degrees of freedom was obtained
and is significant beyond the .01 level
of confidence. Therefore, there was a
significant difference in visual discrim-
ination ability between children repre-
senting two extremes of socioceconomic
groups within the district,

One of the major aspects of the
problem of this study was as follows:
Will those kindergarten students who

.are trained to make instant responses
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of recognition to 1. - ietters of
the alphabet show-a signiticant differ-
ence in their visual discrimination abil-
ity from those Lkindergarten students
who did not receive this training ?

The visual discrimination subtests
one, two, and four of the [ece-Clark
Reading Readiness Test, administered
s a post-test, constituted the criterion.
The control variable was the visual
discrimination subtests one, two, and
four of the Lee-Clark Reading Readi-
ness “lTest, administered as a pretest.

As previously demonstrated, there
were unavoidable individual differences
among members of the sample popula-
tionn which could influence the crite-
rion. To provide the investigators
with a means of attaining a measure of
control of individual differences, analy-
sis "of covariance was used, By using
the pretest scores of the ILee-Clark,
some of the hias introduced by individ-
ual differences was removed. An /-
value of 7.48 with 1 and 87 degrees of
freedom was obtained and is significant
beyvond ‘the .01 level of confidence.

The second major aspect ¢f the
problem of this study was to determine
to what extent instant responses of rec-
ognition to the capital letters of the
alphabet can be produced during the
readiness stage prior to formal instruc-
tion in reading.

The Letter-Form-Training Criterion
Test. as described carlier, was admin-
istered to all children as a pretest prior
to training and as a post-test at the
conclusion of the training, To test for
significance of difference between the
mean scores on the pre- and the post-
test, analysis of variance was used.
An F-value of 33.89 with 1 and 88 de-
grees of freedom was obtained and is
significant beyond the .01 level of con-
fidence,

Interpretations

In selecting the sample population
for this study, an atteinpt was made to
include children from different envi-
ronments who represented extremes of
the socioeconomic continuum within

the Phocnix Elementary School Dis-

© t Number One. The limitations

ERICerent in this approach were real-
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ized : nevertheless, it was demonstrated
that environmental differences between
the “high” and “low"” saciocconomic
groups did exist. Apparently, then,
there is o significant diffeience in vis-
ual  diserimination  ability  between
these two groups entering school for
the first time from different environ-
nients, :

Since there was a significant differ-
ence in the ability of kindergarten stu-
dents in the experimental group to
make instmnt responses of recognition
to the capital letters of the alphahet, it
now scems plausible that the Linder-
garten children in this study were cap-
able of learning to make these re-
sponses. '

In addition to the fact that there was
a significant  difference in visual dis-
crimination  ability  between  students
taught to make mstant responses of
recegnition to the capital letters of the
alphabet and those who did not receive
this training, it might he assumed that
learning to make these responses en-
hances visual diserimination ability.

However, certain limitations should
be  considered. While learning to
make instant responses of recognition
to the capital letters of the alphabet,
the children were learning to attend to
these stimuli and to concentrate on
them. The attention-concentration fac-
tor is one that merits consideration,
In order to make visual discrimina-
tions, one must attend to the things
being discriminated.

While the pretest results very defi-
nitely favored those children who came
from environments characterizing the
upper extremes of the socioeconomic
continuum within the district, the chil-
dren from the lower extreme of the
same continuum seemed to profit most
from the training. Perhaps further
investigation will find that children
who do well on tests of visual discrimi-
nation ability upon entry to school will
progress satisfactorily within the scope
of the usual readiness programs and
that those children who do not already
possess the ability to a satisfactory de-
gree would profit most from this kind
of additional training.
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The Efficacy of an Auditory and
a Visual Method of First Grade
Reading Instruction with
Auditory and Visual Learners

BARBARA BATEMAN
University of Oregon

MOST ATTEMPTS to individualize read-
ing instruction in regular classrooms
have focused on the pupils’ varying in-
terests and rates of learning rather
than on styles of learning.

In a recent study of reading disabili-
ties in children, de Hirsch, Jansky, and
Langford (2) compared children’s rel-
ative strengths in visual and auditory
perceptual areas and concluded that
teaching methods should to a large
extent he determined by modality
strength and weakness. Conversely,
Harris (3) failed to find any signifi-
cant association bhetween the specific
teaching method used (visual, audi-
tory, or kinesthetic) and the presumed
aptitude for that method. ,

The basic purpose of this study was
to explore the efficacy of an auditory
approach compared to that of a visual
approach to first-grade reading, both
when children were homogeneously
grouped by preferred learning modal-
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ity (auditory or visual) and when they
were not so grouped.

Subjects and procedures

This “study was initiated by the
Ilighland Park, Hlinois, school system
as part of its program to evaluate and
improve first grade reading  instruc-
von. ‘

In the spring of the vear, cight kin-
dergarten classes were given the De-
troit Group Intelligence Scale and the
Metropolitan Reading Readiness Test.
In addition, the THinois Fest of Psy-
cholinguistic  Abilities (I'TPA)  was
administered to the children in four of
the classes.

On the basis of these test results the
children were assigned to their hrst
grade classes.  The four classes which
were not administered the I'TPA were
designated as nonplacement classes,
Two of these nonplacement classes re-
ceived auditory methad reading in-
struction, and the other two received
visual method instruction, These non-
placement children were assigned to
their first grade classrooms- in  the
usual manner utilized by the school
system—an informal “sorting process™
in which an effort is made to have all
classes hceterogencous and similar to
one another on CA and TQ and to con-
trol boy/girl ratio within each class.
The classes were not known to differ
in any respect other than the method
of reading instruction employed by the
teacher. There were no signihcant
differences among the four classes on
100, M A, or total reading readiness.

IZach child in the other four classes,
the placement classes, was labeled an
“auditory™ or a “‘visual’”’ subject on the
hasis of his performance on the two
ITPA subtests of memory which
neasure automatic-sequential language
abilities and have been found to cor-
relate with reading. The total group
of placement children (N=87) was
stronger in auditory memory (audito-
ry-vocal sequential, subtest No. 8),
where the mean language age was
80.75 months, than in visual memory
(visual-motor sequential, snbtest No
9), where the mean language age was
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71.30 months. The “tvni-al’ child in
this group thus score : nine months
higher on auditory memory than on
visnal memory. The difference was
used as the base line in the determina-
tion of whether a child was labeled
“auditory” or “visual.” If his audi-
tory memory score exceeded his visual
memory score by more than nine
months, he was designated an auditory
subject; if it exceeded the visual by
less than nine months, he was a visual
subject, There were some borderline
cases which were labeled on the basis
of the total profile (comprised of four
additional auditory tests and three ad-
cdlitional visual tests).

Many of the children in the auditory
group showed only a very slight
preference for the auditory modality,
and the same was true for those in the
visual group. All of the strong prefer-
ence children were clearly in their ap-
propriate group. The inclusion of
“horderline” subjects has the effect of
minimizing c¢Htained differences.

Table 1 shiows the constitution of all
cight classes. '

Figure 1 shows the miean ITPA
scores of the two Placement Classes of
auditory subjects "(N=44) and the
two Placement Classes of visual sub-
jects (N=43). The greatest differ-
ences occur in auditory memory and
visual memory since these subtests
were the bases on which the chil-
dren were divided. However, the au-
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ditory subjects’ mean score was
slightly higher on all five auditory sub-
tests, and the visual subjects’ score
was higher on the four visual subtests.

The auditory method classes used
the Lippincott heginning program ; the
visual  method classes, the Scott,
Foresman series.  The teachers of the
placement groups were not  told
whether they had a class of auditory or
of visual subjects. (The two auditory
method  teachers  guessed  correctly
which group they had within the first
few weeks of school, but this fact was
not confirmed for them.) All eight
first grade teachers in the study at-
tended in-service orientation sessions
in which the use of only those supple-
mentary reading materials and tech-
niques consistent with the basic ap-
proach used in that classroom (audi-
tory or visual) was emphasized and
discussed. Only one instance of ‘““con-
tamination”” was discovered in which a
teacher of a nonplacement visual
method class employed some supple-
mentary auditory materials.

At the end of first grade the Gates
Primary Word Recognition and- Para-
graph Reading tests were administered
to all ecight classes. |Iach pupil's
scores on these two tests were aver-
aged to obtain his reading grade. A
spelling test (author-coustructed) con-
sisting of 12 words and 6 nonsense

“words was alse administered to all

subjects.

TABLE 1 .
EIGHT CLASSES

Placement Classes Subjects Method N IQ
1 (AdAm) - Aud. Aud. 24 126.0
2 (ViAnm) Vis. Aud. 24 124.7
3 (AsVm) Aud. Vis, 20 124.8
4 (VaVm) Vis. Vis. 19 126.2

87

Nonplacement Classes
5 (A-Va. Ami) Aud. & Vis. Aud, 25 124.3
6 (A-Va Ams) Aud. & Vis. Aud. 23 127.0
7 (A-V. Vi) Aud., & Vis. Vis. 25 121.6
8 (A-Vi Vi) Aud. & Vis. Vis, 22 125.6

!
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FIGURE 1
Profile of ITPA Performance of Auditory (N =44) & Visual (N-—43) Subjects
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Results—nonplacement classes

The results obtained are presented
in three sections: 1) a comparison of
the auditory and visual methods in the
nonplacement classes; 2) a comparison
of the auditory and visual methods
with auditory and visual subjects; and

3) a comparison of good and poor
readers from the placement classes.
Summary data for the nonplacement
classes ar-: presented in Table 2.
The 2.1 point IQ difference between
the combined auditory method classes
(N = 48) and visual method classes

TABLE 2
NONFPLACEMENT CLASSES (N =95)
READING AND SPELLING ACHIEVEMENT
Class Average Reading Grade = Spelling

N Subjects - Method 10 X " sD X No. Right

25 A=V, Ama 124.3 3.34 1.14 7.04

23 A-V, Ams 127.0 3.27 57 6.57
Total 48 Auditory Method 125.6 3.31 91 6.81

25 A-V, Vmi 1216 2.95 51 2.88

22 A-V, Vs 125.6 3.00 53 2.65

47 Visual Method 123.5 298 52 2.77
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(N=47) was not significant. The au-
ditory method was significantly supe-
rior (= = 2.17, p < .05) to the visual
method. The meair reading achieve-
ment of the-children in the auditory
classes was 34 mnionths higher than
that in the visual classes.

The difference in achiev cment he-
tween the two auditory classes was
only a half month which was the same
as the difference between the two vis-
ual classes. This finding suggests.that
the teacher variable was not so crucial
as the method employed.

The same clear superiority of the
auditory method over the visual is scen
in the spelling scores as presented in
Table 3.

The foregoing data reveal that when
children were heterogeneously grouped
without regard to preferred learning
modality, the auditory method of in-
struction produced results significantly
superior to those of the visual method
in both reading and spelling.

Results—placement classcs

Analysis of variance (two-wayv fixed
" effects model) of reading achievement
revealed that for the four placement
classes the auditory method was signif-

PERCEPTION AND BEGINNING READING

icantly superior to the visual methad
(F = 16.28, 1 df, p < .01) and that
the auditory subjects were. significantly
superior to the visual subjects (IF =
928. 1 df, p <« .01). 2MNlethod ac-
counted for 14 percent of the variance
and subjects for 7 percent. There was

no interaction between subject and
method (F = 1.62, NS). Table 4

summarizes reading and  spelling
achievement of the' four  placement

classes.

The superiority of the A\,
ar<l the poorer performance of the
V.V group in reading are apparent.

Analysis  of variance of spelling
scores revealed that the auditory sub-
jects were superior to the vise.!l sub-
jects (F = 494, 1 di, p < #i1}) and
that the auditory method was superior
to the visual method (F = 42.7, 1 df,
P < .01). Method accounted for 24
percent of the variance and subjects
for 28 percent. Again, there was no
interaction  between  subject  and
method (I = 2.0, 1 df, NS).

group

Good readers versus poor readers

The children in the placement
classes who scored at the 3.9 grade
level or above were designated “good”

TABLE 3

NONPLACEMENT CILASSES
SPELLING ACHIEVEMENT

Auditory Method

Visual Method

Spelling Score Classes Classes
0-5 words right 14 (29%) 39 (83%)
6+ woﬁrls right .:3;-81 (71 %) .4? (17%)

TABLE 4
PLACEMENT CLASSES
READING AND SPELLING ACHIEVEMENT

. Average Reading Grade __Spelling
N Subjects - Method 10 X SD X No. Right
A A 126.0 3.62 .37 11.29
V. A 124.7 3.43 .38 . 7.92
A A\ 124.8 3.34 .59 7.85
\% v 126.2 2.90 .51 1.79
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readers., and those who scored bhelow
2.9 grade level were “poor’™ readers.
These highly arbitrary cutos were

dictated by the necessity of choosing

points which weuld vield groups of a
size suitable for study.

Of the 16 good readers, 4 were
taught by the auditory method and two
by the visual method. Of the 1X poor
readers, 16 were visual subjects, 12
of whom were taught by the visual
metiwod. The clear superiority of the
auditory method over the vismal and
the Tess marked superiority of the au-
ditory subjects (as found i1 the analy-
sis of wariance) are both apparent in
Table 3.

The mean 1IQ of the good readers
was 129.6 compared with 120.2 rwr the
poor readers. - Table 6 shows tihe TQ
breakdown hy preferred modality.

The visual subjects who were good
readers were substantially above the
average IQ for the total group. while
the auditory subjects who were poor
rcaders were appreciably below the
group mean in intelligence. These
data again confirm the carlier observa-
tion that children who prefer the visual
modality are handicapped, relative to
those who prefer the auditory modality
in reading. An interesting possibility
i1s suggested: Did the few visual sub-
jects who became ‘“‘good” readers by
the end of first grade also Dbecome
more auditorially oriented?

When the ITPA profiles of the 16
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good readers and 18 poor readers were
plotted (see Figure 23, it was immedi-
ately apparent that the psycholinguistic
patterns were different m shape as well
as in level. The level difference was to
be expected since the TQ's and MA's
of the good readers were hig‘hcr than
those of the poor readers. Because the
good readers were predominantly audi-
tory subjects (12 of 16), their highly
anditory profile is not unc\pcctc(l
However, the poor readers were pre-
dominantly visual suhjcct\ (13 of 18):
but their profile is not predominantly
visaal. Figure 1 shows that the mean
difference between the total group of
auditory subjects and the total group
of \Isual subjects on auditorv-vocal
antomatic is less than one month., Yet
on Figure 2 it is 15 months.  Also,
Figure 1 shows oaly a two-month su-
periority of the auditory subjects in
vocal encodimg, while the goad readers
(Figure 2y are 15 months higher tlmn
the poor readers. The foregoing sug-
gests that, given good auditory mem-
ory, other muditoryv-vocal skills (inci-
dental  verbal  learning and  vocal
expression) umy play a more impor-
tant role in reading than previous
ITPA studies ]mve indicated,

The poor readers’” ITPPA profile dif-
fers from their “parent” visual group
an that they show a peak in motor en-
coding and are below the total visual
group in visual memory. The low vis-
ual memory might be related to the

TABLE 5
CLASS PLACEMENT OIF GOOD AND POOR READERS
N Al4 m Au\rnl Vua‘\ m \ru\rm A.u \f" Al'u Vm
Good 16 10 2 4 0 12 4 14 2
Poor 18 1 : 4 1 12 5 13 2 16
~ TABLE 6
IQ) OF G D AND 200 READERS
‘ N A. V. T
" Good 16 127.8 1350 £29.6
Poor 18 111.4 123.6 120.2
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FIGURE 2
Profile of ITPA Performance of Good (N =16) and Poor (N=—18) Readers
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presence of the five auditory subjects
i1 the pocr reader group. This as-
sumption poses a difficulty in account-
ing for the strong showing of the poor
redders in motor encoding, which is a
visual-motor test. The high motor en-
coding score of the poor readers does
suggest that some very active (hyper-
active?), ‘*‘acting-out” children, may
have difficulty adjusting to the audito-
ry-vocal world of reading.

The unexpected finding that the
AWAp group produced ten good read-
ers and only one poor reader, while the
- VyVn group had 12 poor and not
any good readers, has precluded the
kind of intergroup comparisons of
good and poor readers that would have
heen most meaningful in regard to psy-
cholinguistic abilities. '
orhere was no overkap whatever be-

the distribution of _ spelling

MC"

F
a2s of the good readers (X .= 12.3
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words correct) and the poor readers
(X = 2.2 words correct).

Summanry and discussion

The major findings of this study
may be very simply stated: the audi-
tory method of reading instruction was
superior to the visual method for hoth
reading and spelling; the auditory-
modality-preferred subjects were supe-
rior in both reading and spelling to
the visual-modality-preferred subjects;
and there was no interaction between
the subjects’ preferred modality and
the method of instruction used.

Within the fields of remedial and
corrective reading one of the recurring
issues centers on whether nstruction
should he geared to the child’s pattern
of cognitive strengths or to his weak-
nesses, It was hoped that this study
might provide evidence on this point
as two groups {(A,An, and V,Vy)
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were taught in harmony with their
strengths and two groups {(AsVn and
V.An) according to their weaknesses.
However, one of the:-strength groups
was significantly superior (A.An) to
all other groups, and another (VyVm)
was significantly inferior. The weak-
ness groups (A.Vy, and VAn) were
intermediate in results produced and
were highly similar to the nonplace-
nmient classes. One way to talk about
these results is to say that it is not
enough to ask ““Should one teach to
the child’s strengths or his weak-
nesses?”’ but that one must specify
about which child he is asking. The
data from this study suggest the an-
swer would then Dbe to teach to his
strengths if he is an auditory learner
or to his weakness if he is a visual
learner. However, a much simpler
way of stating all this is to say that
the auditory method is superior, re-
gardless of the child’'s own pattern of
learmng. :

It is, of course, possible that this
methocd may be true for a homogene-
ous, above-average intelligence group,
such as this, and still not be true for
the extreme cases found in a reading
disability population.

The close correspondence found be-
tween reading and spelling achieve-
ment was striking and possibly suppor-
tive of the observation that both read-
- ing and spelling are basically processes
of making sound-symbol assaciations.

The findings of this study support
those of Harris (3) who found no in-
teraction between subject and method
and those of Bliesmer and Yarborough
(Z) who compared the effectiveness
of ten beginning first grade programs
of reading, including ILippincott and
Scott, Foresman, and found the Lip-
pincott program was significantly su-
perior to the Scott, Foresman on every
measure of reading employed (Stan-
ford Achievement Tests subtests of
Word Reading, Paragraph Meaning,
Vocabulary, Spelling, and Word Study
Skills). The 484 children included in
the foregoing study were from middle
a_ O ver socioeconomic levels, in con-
tERIC) the higher level of.the present
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“‘visual
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investigation. In the Bliesmer-Yar-
borough study the four ‘“auditory
methods™ (including T.ippincott) were
all significantly superior to the threé
methods™  (including  Scott,
Foresman).

The evidence appears to he mount-
ing that rcading 1s basically a sound-
syimbol association process and should
perhaps be tauglit to all chiidren as
such.  The assumption has often been
made by many, including the writer,
that some kind of matching procedure
in which instruction is differentially
geared to individual children, replete
with their individual differences, must.
e better than an arbitrary application
of one method to all children. IHow-
ever, it 1s possible that our lack of
knowledge of adequate or best methods
of teaching a given set of behaviors
such as reading has made this assump-
tion too easy.

Limitations of the present study

One of the major limitations of this
study is that the sample was drawn en- .
tirely from a high socioeconomic level.
The general ability and achievement
fevel was unusually high (e.g., only
one child in the_ entire sample had a
group IQ of below 100), and it is
somewhat ironic to describe a first-
grader who reads at a 2.9 grade level
as a “poor” reader. However, it
should not be overivoked that the
major findings of this study in regard
to the superiority of the auditory
method have also been obtained (1) on
low and middle socioeconomic level
children.

A second major limitation appeared
only when the resuits were available
—namely, the auditory method pro-
duced only two poor readers while the
visual method produced only two good
readers, thus making many planned
analyses impossible.

REFERENCES

1. Bliesmer, Emery P., and Betty H. Yar-

. borough. “A Comparison of Ten Dif-

ferent Beginning Reading Programs in

First Grade,” Phi Declta Kappan, 46
(June, 1965), 10 :500-504.

2. de Hirsch, Katrina; Jeanctte J. Jansky;

and W. S. Langford. “The Prediction



EMCPHOH‘

Aruitoxt provided by Eic:

of Reading, Spelling and Writing Disa-
bilities in Children: A Preliminary
Study,” Fial Report of the Health Re-
search Council of the Clt} of New
York, Columbia University, Contract
U-1270. New York: Columbia Univer-
sity, 1965, M imeographed, pp. 115.

3. Harris, A. J. *“Individualizing First-
Crade Reading .-\um ding to Specific
Learning Aptitudes,” Oftice of Research
and  Evaluation, ])l\lhloll of Teacher
Education, City University of  New
York, (April, 1963). Alimeographed,
pp. 12, :

T'he Relationships of Perception,
Personality, Intelligence, and
Grade Once Reading Achievement

KATIHHLYN BENGER
IEdmonton, Alberta

MANY FACTORS, both within the child
and within his environment, contribute
to reading retardation. Much work
has been done concerning the relation-
ships of one or two factors with read-
ing achievement, but few rescarchers
have probed the simultancous interrc-
lationships of several factors with
reading success.

Evidence suggests that at the first
grade level, the prime factor in read-
ing is wor d recognition, although the
role of (_(.'ﬂ][)l‘LhCl‘lblOl'l becomes  in-
cre l\ll‘l“’l\ more important towa, i the
third grade as the child understands
progressively longer units of sentences
ancl paragraphs. It i1s therefore con-
jectured that a child's powers of visual
and auditory perception might be more
mmportant than his intelligence for suc-
cess In beginning reading.  Investi-
gators (7. 71) have indicated the need
to test perceptual aptitudes in order to
diagnose and plan remediation of read-
ing deficiencies in word recogiiition.

A survey of the literature leads to
the conclusion that perception is not a
unitary ability but rather a composite
of specialized areas which might be ar-
ranged.in hierarchical levels of increas-
ing complexity (5. 7). It might be
further conjectured that a good pupil,
even at the primary level, should have
progressed toward a fairly intricate
d=vel of both visual and auditory per-
In order to identify relevant
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details  within  letters or words, he
should have already reached the stages
of visual analvsis and synthesis sug-
gested by Birchh (2).  Furthermore, in
order to retain the results of his eifforts
in visual analvsis and synthesis, a nee-
essary quality to ensure success nught
he that of sncltrtll of closure, where
the look of letters and words is held
against  the distraction ol irrelevant
visual stimuli. In this study the Mari-
anne Frostig Developmental Test of
Visual Perception was used to provide
evidence of differentiation of develop-
nmient, particularly within the levels of
visual analysis and synthesis, and of the
capacity for strength of visual closure.

As with visual perception, it appears
that auditory perception, is composed
of different areas. \Wepman (75) has
defined three; namely, auditory acuity,
auditory understanding, and auditory
discrimination and rectention, each of
whicli may develop independently of
the others and each of which nay con-
tribute to success in reading. Tt could
be postulated that like visual percep-
tior: there might be levels of auditory
analvsis and synthesis.  In the present
study, preliminary audiometric screen-
ing obviated the need to consider audi-
tory acuity as a factor in reading cisa-
]nht\ [Evidence (7)) suggests that
most children possess a reasonably ad-
equate aural vocabulary when they
enter school. To ascertain whether
there was a difference in this area be-
tween good and poor readers the Pea-
hody Picture Vocabulary Test was
used.

Near the end of the first grade,
when a child begins to supplement his
hasic sight vocabulary through sound
blending. it is important for him to
have reached a fairly high level of au-
ditory perception, that of increasingly
fine auditory discrimination. In the
present study, the Wepman Auditory
Discrimination Test was used to reveal
differences in development of this area
hetween good and poor readers.

The complex relationship of person-
ality with success in reading has been

discussed at length with no clear-cut
conclusions. Since Piaget (70) has
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suggested that personality, perception,
and ntelligence are intertwined, it
might be conjectured that these factors
are interrelated with one another and
with reading achievement. Tt has heen
postulated that personality traits might
act as attention regulators in hoth vis-
ual and auditory perception. I this
condition were so. it might further be
conjectured that personality  traits
could contribute to success in the more
complex stages of visual and auditory
analysis and synthesis, where attention
i vital.  In the final stages of visual
and auditory perception, that -of clo-
sure, when the results of analvsis and
synthesis are held and retained against
distracting  stimuli, personality  traits
might be-the hasic qualities underlving
strength of both visual and auditory
closure, ) _

Malmquist (7)) studied the relation-
ship of personality and other factors to
reading achievement at the primary
level,  An adaptation of his personality
rating scale was used in the present
study.  Malmquist included visual per-
ception and intelligence, but not audi-
tory perception, among his independ-
ent variables.

The present study was planned to
investigate the interrelationships of
visual and auditory perception, intelli-
gence and personality traits with read-
ing achievement at the end of grade
one, and to determine a combination of
testing instruments that could he used
by first grade tecachers for early diag-
nosis and remediation of reading deli-
ciency.

In order to determine basic percep-
tual and personality differences whicl
may be responsible for differences in
reading achievement, the investigator
worked with two stratified samples of
above- and helow-average readers, who
were selected from the entire popula-
tion of 5,612 children completing the
first grade in Edmonton, Alberta, Can-
ada, in June 1965. :

Déliberately excluded from the sam-
ple were children not in the average
range of intelligence on a group intelli-
gence test, children with below-average

E ‘lc*evemcnt_ in arithimetic, children

Aruitoxt provided by Eic:
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showing major emotional disturbance,
children whose home background was
likely to affect  their reading achieve-
ment, and children having gross physi-
cal disabilities (for example, defective
vision, auditory acuity or speech) re-
corded  on school  medical cards.
Individual telebinocular and audiomet-
ric screening tests awere administered
to cheek for visual and auditory  de-
fects.

The two groups were then matched
on sex, school, as nearly as pessible on
group intelhigence scores, and in 25 of
the 30 pairs to the same first grade
teacher.  The final sample came from
six schools with a gradation of so-
civeconomic  status  {from lower to
upper middle class classified by two in-
dependent checks.

The rescarch design

The criterion  variable, rcading
achievement, 1s the sum of the com-
bined scores o the Edmunton Public
School Wit Recognition Test (Re-
vised 1961 0 :nd the Gates Primary
Paragraph  Reading Test (Type
P.P.R.)., both tests of silent reading
administered by classroom teachers as
part of the regular testing program at
the end of the children’s first vear in
school in June 1965, Below-average
readers are those having a combined
score of hetween 32 and 50; above-av-
erage readers are those having a com-
bhined score of between 90 and 113.

Scores on tests of visual and audi-
tory perception, aural vocabulary, in-
tetligence, ratings on personality traits,
and the sex of the subject are the
predictor variables.  Visual perception
refers to the five aspects of visual per-
ception assessed by the subtests of the
Marianne Frostig Developmental Test
of Visunal Perception, (D.T.V.P.)
namely, the abilities to coordinate hand
and eye, discriminate Dbetween figure
and ground, perceive constancy of
shape, perceive position in space, and
analyze spatial relationships. Audi-
tory discrimination is the ability to
make fine discriminations in pho-
nemes commonly used in Iinglish
speech, as assessed by the Wepman



ERIC

Aruitoxt provided by Eic:

114

Auditory Discrimination Test (Form
1) (W.AD.T.)). Aural vocabulary is
the level of understanding the spoken
word, judged by the subjects’ perform-

PERCEPTION AND BEGINNING READING

variable at the beginning of September
1965 and supplied them with a written
description of each quality to he ob-
served as follows:

Concentration

1 2. 4 5
Exceptional Good ability Average Lasily Cannot concentrate
ability to to concentrate. ability distracted. at all. Attention
concentrate Rarely distracted. to Short wanders incessantly.
on assignqd Engages in work concentrate. attention span,
tasks. Never assigned.

distracted by
other children
or activities.

ance on the Peabody Picture VYocabu-
lary Test (Form B), (P.P.V.T.).
The foregoing tests were adminisiered
by the investigator.

Intelligence was measured by . the
Stanford Binet Test (S.B.) (Form
IL-M) administered by graduate stu-
dents of the Division of IEducational
Psychology, University of Alberta.

Personality ratings refer to person-
ality traits rated on a five-point scale
by c¢lassroom teacher. concentration,
which is defined as the ability to give
exclusive attention to a task, to ignore
perceptual distractions, and to bring
one's thoughts and efforts to bheav on
the matter in hand; Dominance/Sub-
missiveness, which is defined as a con-
tinuum from aggressive, commanding
influence on others to unresisting, meek
tractability to the will of anyone else,
and Persistence, which is defined as
the ability to complete a task or to
overcome obstacles and surmount dif-
ficulties by a determination to succeed.

The Rating Scale of Personality
Variables was adapted from Malm-
quist (7). Each variable is rated from
one to five, and the teacher is asked to
circle the numeral that represents the
child’s place in a heterogeneously
grouped second grade class. The dis-
tribution of scores is to be bhased on a
normal population so that in a class
of 30 students, 12 to 15 would rate
three, 5 to 8 would rate two of four,
and not more than 3 would rate one or
five. The investigator gave the teach-
ers a careful oral explanation of each

Since only one teacher knew the
child, there was no chance to establish
reliability by a split-half method. Also
such ratings were subject to the “halo”
effect, This condition may be counter-
acted by specifying and delimiting as
thoroughly as possible the variables to
be rated. The observation period was
cight weeks.

The data were analyzed in harmony
with the two purposes of the study.
The main analysis was that of multiple
linear regression which gave means,
standard deviations, and multiple cor-
relations and determined the contribu-
tion or single, pairs, or triads of pre-
dictors to reading achievement, in the
presente of the other independent vari-
ables. The differences between vari-
ances were tested by an T -ratio test;
the difference betwéen means was
tested by the t-test, both for independ-
ent samples,

Results

1. An examination of the means
and the standard deviations for the
total group disclosed that the means of
the D.T.V.P. subtest Il and 1V are
close to the maximum score and that
the standard deviations are small.
D.T.V.P. subtest V- is similarly limited
but to a lesser extent. A comparison
of means between good and poor read-
ers shows no significant difference on
D.T.V.P. subtest IV, with differences
at the .05 level of significance on
D.T.V.P. subtest IT and V.

It seems evident that by the begin-
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ning of the second grade, the ability to
perceive position in space (D.T.V.P
subtest TV7), and to a lesser extent, the
abilities to distinguish figure ground
(D.T.V.P. subtest TT), and to analyze
spatial relationships (DT V. P, subtest
V), had matured sufficiently in many
of the 60 subjects so that those partic-
ular aspects of visual perception were
no longer important factors influenc-
ing reading achievement,

PERCEPTION AND BEGINNING READING

The lowest coefficient of correlation

of all variables with reading is that of
sex. This result may be due to the de-
sign  of this experiment, which re-

quired an cqual number of male and
female helow-average readers in a spe-
cific attempt to rule out the influence
of sex on reading achievement from
the present investigation.

The personality rating for concen-
tration provides the hest coefficient of

TABLIE 2
REGRESSION ANALYSIS USING FIVE SELECTED VARIABLES

AND RESTRICTING

SINGLE PREDICTORS IN TURN

RSO Degrees
RSQ re- = of Prob-

Predictor Criterion full stricted Ratio Freedom ability
D.T.V.P. Score, composite G679 026 9171 1/56 < .01
in presence of reading
W.ADUT,, score
S.R. Intelligence
scores and concen-
tration rating.
WA DT, Score, composite 679 0632 8.037 1/56 < .01
in presence of reading
visual composite score
and intelligence
scores, and concen-
tration rating.
S.B. Intelligence composite 679 654 4.351 1/56 < .05
Score in presence reading
of wvisual and scorce
awditory scores
and concentration
rating,
Concentration rating, composite .679 599 13.822 1/56 << .01
in presence of ’
visual auditory and
intelligence scores.

Coefficients of correlation Dbetween correlation—.696G, It should be noted

reading achievement and the other var-
iables are shown in Table 1. All are
significant at the .01 level of confidence
with the exception of the three
‘D.T.V.P. subtests II, IV, and V, the
P.P.V.T., and the sex of the subject.
Additional evidence is provided that
the particular aspects of visual percep-
tion measured. by D./T.V.P., subtests
1T, IV, and 'V, and the understanding
of aural vocabulary as measured by
P.P.V.T. were not major factors gov-
Q rning the ability to read of the 60

'EMCubject s,

IToxt Provided by ERI

that although the personality ratings
and the auditory discrimination score

produce correlation coefficients with
minus  values (except with each
other), the relationship is positive

since a high score indicates a poor per-
formance. -’

2. Multiple linear regression equa-
tions were next constructed to predict
the contribution to reading achieve-
ment of independent variables, singly.
in pairs or in triads. The original
regression analysis disclosed that only
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two of the 15 wvariables, concentration
and auditory discrimination, had sig-
nificant T-ratios at the .05 level of
probability.

In order to reduce redundancy and
Cincrease  effectiverniess  of  prediction,
reading  achievement was held as a
function of visual perception, auditory
discrimination, intelligence, and con-
centration.

Table 2 shows that the best single
predictor for primary reading achieve-
ment is the five-point personality rat-
ing for concentration.

Table 3 discloses that the pair of
variables  most  strongly  predicting
reading is a combination of visual per-
ception, as measured by the composite
D.T.V.P. score, and the concentration
rating. ‘

Table 4 shows the most . Tective
triad of predictors of reading achieve-

iz

ment to be a combination of visual and
auditory perception  with  concentra-
tion. Al possible triads sccure suffi-
ciently high F-ratios to rate probabili-
ties heyond the .01 level of confidence,

The results of the regression analy-
sis confirmed and extended the conelu-
sion drawn by the comparision  of
means and the examination of correla-
tion coefficients. By subtracting the
multiple correlation  squared (RSQ)
for the restricted model from that -of
the full model, a decimal fraction was
obtained which represented the reduc-
tion in predictive efficiency when a
predictor variable was excluded in the
presence of the others.  This number
was  thenr converted to a percentage
contribution by multiplying it by a
hundred. Tor example, for the varia-
ble concentration, RSQr — RSQ, =
7321 6938 .0793. Therefore,

TABLE 3

2
N

EGRESSION ANALYSIS RESTRICTING COMBINATIONS OF
TWO VARIABLES IN TURN FROM THE FOUR SELECTED

PREDICTORS OF PRIMARY READING

RSQ Degrees
RSQ re- F of Prob-

Predictor Criterion full stricted Ratio Freedom ability
D. T.V.P. and composite 679 574 9.124 2/56 < .01
W.A.D.T. Scores, reading
in presence of score
intelligence and
concentration.
D.T.V.P. and composite G679 571 9.401 2/506 < .01
S.B. Intelligence reading
Scores, in presence score
of visual perception
and concentration.
D. T.V.P. Score composite L79 .470 18.138 2/506 < .01
and Concentration | reading
Rating, in presence score
of visual perception
and intelligence.
W.A.D.T, and composite .679 .589 7.821 2/56 << .01
S.B. Intelligence rcading
Scores, in presence score
of visual perception
and concentration.
W.A.D.T. Score composite 079 .502 15.398 2/56 < .01
and Concentration reading :
Rating, in presence scor+

of visual perception
il intelligence.
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TABLE 4

REGRESSION ANALYSIS RESTRICTING COMBINATIONS :F
THREE VARIABLES IN TURN FROM THE FOUR SELECTED
PREDICTORS OF PRIMARY READING

RSQ Degrees
RSQ re- Differ- F of Prob-

Predictor Criterion full stricted ence Ratio Freedom ability
D.T.V.P,, composite .679 .484 .194 11.282 3/56 < .0
W.A.D.T. and reading
S.B. Intelligence score
Scores, in presence
of concentration.
D.T.V.P, composite .321 .358 20.759 3/56 < .01
W.A.D.T. Scores reading
and Concentration score
Rating, in presence
of intelligence.
W.A.D.T., composite 408 270 15.700 3/56 < .01
S.B. Intelligence reading .
Scores and Concen- score
tration Rating, in
presence of visual
perception.
when the last decimal figure was three variables produced a greater in-

rounded off, the variable concentration
alone contributed eight percent of the
variance in reading achievement.

By restricting pairs of independent
variables, the percentage contribution

of two predictors could be computed;™

and similarly for three variables taken
together.

By adding the composite D.T.V.P.
score to the concentration rating, the
predictive value rose to 21 percent,
and the further inclusion of the
W.A.D.T. scores to 36 percent. These
three produced the highest percentage
of the total variance in reading achieve-
ment that could be predicted from the
independent variables used in this
study.

To what then, could the remaining
64 percent of variance be attributed?
First, it should be noted that intelli-
gence was excluded from the predictor
battery. The inclusion of this variable
would no doublt considerably reduce
the proportion of unattributed wvari-
ance. Intercorrelations between the
chosen variables contributed some of
the remaining 64 percent of the vari-
ance. The simultaneous restriction of

crease in predictive power than the
sum of the contributions of the three
variables taken separately. Appar-
ently, by combining the effects of
two or three predictors, the effect of
intercorrelation was reduced and the
predictive value increased. It would
not be unreasonable to postulate, for
example, that an ability to concentrate
would enhance performance on tests of
visual and auditory perception or that
high ability in perception and concen-
tration would correlate well with per-
formance on intelligence tests. Never-
theless, a considerable proportion of
the variance was not accounted for.
Figure 1 illustrates the logical and
statistical relationship of the four pre-
dictor variables té reading achieve-
ment. The cumulative effect of com-
bining twd and three predictors is
shown by plotting the wvariables to
scale on one vector. .

Other factors that might contribute
to the unaccounted proportion of vari-
ance could be socioeconomic status, the
cultural level of the hhome, the affection
displayed by the parents, the child’s
position in the family, and the child’s



e am LM gerre S Do e e Swniml) e e e g Y MR PR, AT 2

LNIWIAFAIHOV ONIAVAY OL STTAVIIVA J0 JIHSNOILVTIIE TVILLSIIV.LS QZ¢ TV3IID0T

119

[ Y0014
} -@nm ﬁﬁm w.anM.H,m T.!; .-HQSPEN
A ueuds
2”61 * A v uo STqeTIRA J030Tpaxd suo Jo IdUSNTIUT pajeInysod eme=---
(UOTF0JTp pEWNSSE $39E0TPUT Ho1TR)
%8S .c.wm:mﬂ JoJ paTeos ‘dTUSUCTETAL TEOTISTIE)S 408ITp
% |1 * ]
ueuidoxy
UOT 4RI U UG
\ / . TIRIY " sw /
ww.m wewdap
: el
&m.: I&wz )
| 4\ #  Irqs0qy veudap + 8T380.7
79| uomes | ¢1z |/ + 50€ |R, + 7
-1 U89V01) UOT4BIJUSOUCN uo g BXquUsIUCY
g b1 INDAITHOY | - , y P T
pa‘c fegeg DNTAVIH < < —<
N
Ageurg | - g5 | 8tasoxy [
CYTT .\. +
S1qseqy N
ueudapm
§5°0T *
dtysoay
i 4561 | 2 pﬁm.wsﬁmww_
7 - | uewdap, + 31450 «
K O
B \Ul

Aruitoxt provided by Eic:

E



120

emational stability.  i7ew o these ez
be casily assessed by th- ool azrd
perhaps their evaluat mo=f nild he Temt
to clinicians dealing wit! - vere Casr»>

of reading disability.

Conclusion.:

The following conclusioms were drawn :

1. Above-average veaders  differ
from helow-average ceiders in manv
respects: in levels of certain aspects of
visunl perception ; in levels of auditory
discrimination ancd intelligence: in
measures of three personality traits:
but not in aural vocabulary., The find-
ings of the present study agree with
those of Malmaquist (§) wha reported
that at the end of the first vear in
school differences in many factors are
already evident in good, medium, and
poor readers.

2. When, however, children are in
the average range of inteliigence and
possess no speech defect, their level of
aural vocabulary is not a significant
factor governing their ahility to learn
to reacd.” This conclusion is i agree-
ment with that of Flarrington (7) who
stggested that most children come to
school  with a sufficiently adequate
aural vocabulary to begin reading.

3. Lixamination of the means and

stundard deviations of cach D.T.V.P>, -

subtest point to the conclusion pre-
viously advanced hy Malmquist (8)
that visual perception is not a unitary
ability, but rather composed of dif-
ferent aspects or specialized areas,

Vernon (I+4) suggested that develop-

ment in different areas may proceed at
different paces and wvary according to
the difficulty of material perceived.
Evidence from the means and standard
variations confirm Vernon’s opinion.
By the end of grade 1, a successful
reader has attained a fairly complex
level of discrimination and can hold a
figure against distractiom.

4. Tutelligence: arpears to bhe sig-

nificantly related. thomgh less. than
visual and auditowy perception and per-
sonality traits, with primary Teading
achievement. Thwe majwrity ofwmvesti-

O wators into factovs inflmemrcing meading
EMC achievement at tha end @ grade 1 have

PERCEDPTION AND REGINNING READING

eniploved group intelligence mensures
with varving resnlts,

The investigation  which cann nwost
easily e compared with the present
sty is that of JMalmquist (8. e
reported cocefficients of correlations be-
tween intelligence and silent reading
that were positive (.50 and 42). bnt
not =0 high as in the present study
(.53G). A general ‘trend apparent in
the research. into which the presemt
investigation scems to fit, s that at the
end of the first grade. a child’s intelli-
gence may he a significant factor gov-
erning how he reads, bhut there are
many other factors which may have
greater significance.

5. Good readers differ from poor
readers in personality traits.  While all
three traits—concentration, domi-
nance-submissiveness. and  persistence
—have very high enefficients of corre-
lation with reading, the rating for con-
centration yiclded the highest coefhi-
cient with reading of any variable in
the study. These findings are compat-
ible with those of Malmquist (8) who
reported coefficients of correlation of a
slightly less magnitude.

Further evidence of the strength of
the concentration trait is demonstrated
by its coefficients of correlation with
visual parception. intelligence, and au-
ditory discrimination.  Auditory dis-
crimination appears to be relatively
more independent of concentration
than visual perception and intelligence,
hut this finding may be due to the
brevity of the Wepman, Auditory Dis-
crimination Test compared with the
longer visual and intcllectual batteries.
IEven so, concentration has a signifi-
cant relationship with auditory dis-
crimination: and it might be specu-
lated that like visual -perception, audi-
tory perception may have levels of
anatysis and synthesis and particularly
require strength of closure where the
memory of a sound must be held
against distraction ; for-as N\ernon has
suggested, it is vital to attendl for “au-
ditory stimuli. once lost, are gone for-
ever.,” (13:61).

Caution must be exercised.. however,
when the value of the persemality fac-
tors is considered, as they were mea-
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sured by the teacher’s ratings which
are of necessity subjective, likely 1o be
influenced by halo effects, sex bias, or
prejudice.  Furthermore, there ap-
pears to be no satisfactory way to test
relighility or wvalidity of this measure.
Finally, multiple regression analysis
demonstrated that a battery of tests
rather than one single measure best
predicts primary reading achievement.
In this investigation a combination of
The Marianne Frostig Developmental
Test of Visual Perception, the Wep-
man Auditory Discrimination Test,
and a teacher’s rating for a personal-
ity trait—concentration—provided the
best prediction for the end of the
first grade reading score. The evi-
dence from the present study shows
that if a measure of concentration
rather than a measure of individual in-
telligence is combined with visual and
auditory perceptual scores, a better
prediction of reading is achieved.

. Limitations of the study

The limitations of the study include
the following :

1. The population from which the
sample for this study was selected con-
sisted of the grade 1 students. The
sample was not randomly selected
from the available population. Be-
cause an attempt was being made to
study some of the factors affecting
reading achievement, restrictions were
placed on the selection of the sample
with the aim of reducing the effect of
other variables. Pupils selected were
matched in respect to sex, school, free-
dom from gross physical and emotional
handicaps, as nearly as possible to
group intelligence scores, and in 25 of
30 pairs to the same first grade
teacher. :

2. The selected sample was strati-
fied with respect to reading achieve-
ment. Consideration of the means and
standard deviations of all other varia-

bles indicate that these were normally -

distributed.
3. A preliminary attempt was made

-to reduce the correlation of intelligence

with reading achievement by restrict-
ing the population to the normal range

121

of intelligence, 90 to 120 I1Q, as mea-
sured on the Detroit Beginners Intelli-
gence Test.  Subsequent  individual
Stanford RBinet ratings considerably
xtended the range of intelligence
scores.

4. The discriminatory power of
The Marianne Frostig Developmental
Test of Visual Perception, particularly
with respect to subtests 1T, I'V, and V,
appears to diminish with increasing
age. Its peak of cffectiveness is proba-
bly reached at the beginning of the
hrst grade.

Implications

Based upon the findings of the study,
the following implications appear ten-
able: .

1. Preliminary eye and ear screen-
ing revealed that approximately one in
every 11 potential subjects had a hear-
ing deficiency while one in every 9 had
a visual defect, all previously unde-
tected. Improved visual screening and
an individual audiometric check in first
grade might lead to fewer learning
problemis.

2. Two aspects of visual perception
appear very important to success inh
end of first grade reading. It might be
conjectured from the findings of the
D.T.V.P. subtests that by the age of

seven almost all children in the aver- -

age range of intelligence have pro-

gressed through the first stage of sim-.

ple visual discrimination and the ma-

jority through the second stage, that of -

visual closure, where good readers
emerge as significantly superior to
poor readers. Exercises to encourage
visual memory might be more benefi-
cial than the simple matching exercises
commonly found in primary work-
books.

3. The second aspect of visual per-
ception which appears to have matured
in good readers but not in poor ones is
that of eye-motor coordination. It is
easier to see a direct link between
eye-motor coordination and handwrit-
ing rather than reading. Perhaps poor
eye-motor coordination is a symptom
of a general immaturity of fine neuro-
logical integrations, one form of which
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must be used for reading. Tt might
also be conjectured, as de Hirsch (2)
did, that maturity comes through in-
creasingly finer and more complex in-
tegration of neural systems. Tt might
then be implied that muscular coordi-
nation should be viewed as a con-
tinuum extending from gross to in-
creasingly finer coordination, and that
additional measures to test gross co-
ordination be used if eye-hand coordi-
nation is shown to be defective, so that
specific remediation may take place at
the level of need.

4. Tt has been shown that the Wep-
man Auditory Discrimination Test dif-
ferentiates between good and poor
readers at the end of the first grade.
In the present study it appears that
children who can read well have al-
ready reached a fairly complex level of
auditory discrimination. © Since Wep-
man’s test nicasures only short-term
retention, it might be advantageous to
supplement this test with further meas-
ures to assess auditory memory, in-
cluding strength of auditory closure.

It is further suggested that it might
be possible to modify the Wepman Au-
ditory Discrimination Test for admin-
istration with small groups by means
of a clearly designed answer sheet and
the use of a tape recorder which would
probably increase test reliability and
preserve fidelity of sound. In this way
children with potential reading prob-
lems might be identified during the
first grade by the teacher and given
remediation through graded listening
exercises at this carly stage.

5. The ability to concentrate lms
been shown to correlate highly not
only with reading achievement but also
with visual and auditory perception
and intelligence. It might be implied
that the inclusion of many informal
games to improve concentration in the
primary program might produce not
only better reading but also an all-
round nmprovement in mental alertnes-
in all subjects. These games would
stress intensive visual or auditory at-
tention at first for very short periods
of time which would gradually be
lengthened.

ll"ERCEPTlON AND BEGINNING READING

6. Teachers’ ratings of personality
characteristics correlate very highly
with reading achievement. It scems
possible that teacher observations over
a period of time. guided by carefully
constructed check Tlists and recorded
on well-structured rating scales, might
give more valid assessments of prog-
ress in reading than reliance on scores
of group tests whicli are only records
of isolated observations.

The fAindings of this study are now
being tested with a larger population
in which reading achievement is nor-
mally distributed.

Summary

Thé present investigation examined
the interrelationships of visual and au-
ditory perceptual, intellectual, and per-
sonality factors with primary reading
achievement. I'ew investigators have
studied the relative contribution of sev-
eral factors to reading achievement
through the technique of multiple lin-
ear - regression analysis. Only one
other investigator (Malmquist, 1958)
has considered the rclationship of per-
sonality and perception with primary

‘reading, but he did not include audi-.

t01_', discrimination with visual percep-
tion as was done in the present study.
Significant relationships were found be-
tween perceptual, intellectual, and per-
sonality and reading- dchleveant at the
end of grade one. A Dbattery consisting
of The Mananne Frostig Develop-
mental Test of Visual Perception, the
Wepman Auditory Discriminatios:
Test, and a teacher’s rating for per-
sonality traits, particularly concentra-
tion, would seem to have merit for
diagnosing perceptual and personality
weaknesses which might underlie pri-
mary reading deficiencies. These meas-
ures could be used by classroom teach-
ers, and point the way to specfic and
speedy remediation.
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APPLICATION OF RESEARCH FINDINGS
TO PRACTICE

Applying Research Findings in
Word Perception to
Classroom Practice

AMiLprep LErTOoN WITTICK
Paterson State College

RESEARCH IN the area of word recog-
nition generally uses subjects from the
primary grades. Where older pupils
are involved in word recognition inves-
tigations, the research tends tc be con-
cerned with methods and/or materials
for use with remedial readers.

IMow one teaches reading depends
upon how one defines reading. Word
recognition is the process of producing
the sounds represented by the printed

symbaols and putting them together
into words. Sometimes it is called
“tdentification,” “decoding,” or “break-

- However, word recog-
considers reading to be the process of
getting meaning and understanding
from printed symbols. In completing
the reading act the individual reacts to
the material and integrates what he
has read with what he already knows.
In this way, his ideas and  attitudes
change and his intellectual growth con-
tinues.

Preschool reading experiences
related to word perception

A few ycars ago, a popular women’s
magazine published an article on
teaching one's baby to read and sug-
gested this procedure might be started
with two-year-olds; educators were
alternately annoye.d, appalled, and
amused, This ‘‘system” began with
teaching recognition of large letters in
isolation, The idea was not really new
as many generations of children have
played with+ blocks that had letters,
words, and pictures’ on their sides.
Others have had cutout letters of wood
or plastic with which to experiment
and perhaps build words. -

Montessori’s methods, popular about
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1915 and now enjoving a revival of in-
terest, included teaching the young
child to recognize, name, sound, and
even write the letters of the alphabet.

O. K. Moore of Harvard has been
intcrcstcd in the past ten vears in

aching - three- and four-year-olds to
rcad by the use of automated typewrit-
ers.  His hypothesis is that early read-
ing experiences are heneficial for chil-
dren’s  general * intellectual  develop-
ment. In what Moore calls a “Re-
sponsive Environment,” the child first
explores the typewriter and learns let-
ters. When he strikes a typewriter
key, the automated machine calls out
the name of the letter or the svmbol
that was struck. In this way, he
learns the names of the letters and
what they look like. Il.ater a teacher
guides him in learning to reproduce on
the electric typewriter individual let-
ters that appear on a television-like
screen bhefore him.  Finally, he types
words and sentences. The idea of
using typewriters with young children
s not rew, as e\penments using regu-
lar typewriters in first grade classes
were conducted at the University of
Missouri in the early 1930's. .

A study initiated in the Denver
Public Schools was designed to show
parents how to provide reading readi-
ness activities for preschool children.
Preparing Your Child for Rcading
was the guidebook used in conjunction
with sixteen TV programs which elal-
orated on specific techmques that par-
ents might use. These children were
studied over a five-year period; the
early reading experience appeared to
have a positive and continuing effect.

Developing word perception skills
in the kindergarten

Since about 1955 there have been

several studies concerned with the
’reading of kindergarten children.
Investigators found that, compared

with the preceding generation, five-
year-olds today 1) have larger vocabu-
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laries: 2) do more reading of signs

and labels; 3) use longer sentences:

1) use more complex sentence struc-
tures: 5) have traveled more: 6) have
had more experience with books and
records; 7) have more often had nur-
sery school experience: 8) have substi-
tuted TV viewing for the radio listen-
ing of their parents as children: and
93 have vocabularies that are different
in content.

Durkin (6) studied the progress of
49 Qakland, California, children who
learned to read at home before enter-
ing the first grade of a public school.
At the end of five years she reported
that the majority of these preschool
readers continued to be superior read-
ers as they advanced in school. How-
ever, these pupils were described as 1)
children who wanted to learn to read;
2) children who had many opportuni-
ties to do so; and 3) children who had
favorable attitudes toward reading.
Durkin pointed out that her findings
do not necessarily support the proposal
for earlier school instruction in read-
ing.

Since 1960 the Denver Public
Schools have been conducting” a pilot
study involving about 4,000 kindergar-
teners. The subjects received system-
atic instruction in beginning reading.
Reading tests administered at the end
of first grade showed that there was a
significant difference in favor of the
experimental group over the control
group of children who had participated
i the regular kindergarten program.
Optimum reading achievement oc-
curred when the first grade program
was altered to take advantage of gains
the child had made in kindergarten
(3). The study also showed 'that the
early reading instruction created no
special problems related to vision,
hearing, or social or academic adjust-
ment. ‘ -

How do such pre-first grade reading
experiences affect classroom practice in
Grade One? The teacher finds a
wider range of individual differences;
some children do not need the conven-
tional readiness program; grouping
may be more difficult, requiring special
flexibility ;" and placing each child in

the most appropriate reading material
may ecreate problems because the
teacher must evaluate the child's read-
ing background with great accuracy
and locate the appropriate reading ma-
terials. These changes must bhe re-
flected in the reading curriculum of
all of the primary and even the later
grades.

Word perception in grade one

The Chall Rescarch.  The most
thorough recent study of the research
on beginning reading instruction was
reported by Chall () as an outgrowth
of the City College-Carnegie Reading
Study (1962-1965). She considered
much of the research from 1910 to
1965 from several sources: the experi-
mental research from classroom and
laboratory : the findings from correla-
tional studies: and the evidence from
several well-known clinical studies of
children who have failed to learn to
read. Space here does not permit a
discussion of her methods, but her
point of view should be noted. She
suggested that the first step in learning
to read one's native language is learn-
ing the printed code for speech. This
method agrees with Bloomfield’s con-
clusion which may be said to represent
the linguist’'s approach to initial read-
ing instruction. However, Chall re-
ported her analysis did not prove or
disprove that any one method of code
emphasis, i.e., linguistic approach,
modified alphabets, or systematic
phonics, was significantly superior to
another. She commented that there is
some experimental evidence that chil-
dren of below-average and average in-
telligence and children of lower socio-
economic background do Dbetter with an
early code emphasis. Brighter chil-
dren and those with better socioeco-
nomic backgrounds appear able to
“break” much of the code independ-
ently, regardless of the methods used.
in the school reading program.

The U. S. Office of Education First
Crade Reading Studies. In the school
year 1964-65, 27 first grade reading
studies were begun, all sponsored by
the U. S. Office of LEducation. All
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used some of the same pretests and
post-tests.  All continued for approxi-
mately 140 school days. Bond, gen-
eral coordinator, met three times dur-
ing the vear with all directors at the
Coordinating Center for the Coopera-
tive Research Program in First Grade
Reading Tnstruction at the University
of Minnesota. The center served two
functions: to maintain communication
among project directors and to collect,
organize. analyze. and interpret the
common data from the projects.

The studies were made in 16 differ-
ent states: five were done in Pennsyl-
vania ; three. in California: and three.
in New York. Except for Florida and
North Carolina, no studies were done
in the South.

Twenty of the studies explored the
effectiveness of different methods of
teaching reading or «eveloping readi-
ness.  Two of these used Spanish-
speaking children as subjects; one
used the disadvantaged in a large city.
and one used the low reading group.
Other research examined problems re-
lated to an analysis of the interactions
of professed methods, teacher imiple-
mentation, and child background:; a
longitudinal  readiness program; a
comparison of two methods of reading
supervision ; the cffects of an intensive
in-service program on teacher class-
room hehavior and  pupil  reading
achievement; the reading .achievement
of first grade boys versus first grade
girls: and a comparison of beginning
reading in three classroom organiza-
tional patterns.

Stauffer (70) commented on the
studies in the May 19686, issue of 7he
Reading Teacher that “No one method
can be compared with another because
the: methods were not sharply and
clearly different. For example: all
taught the alphabet; all used writing

experiences; and so on. Methods that -

were given the same label were often
not the same. . . . Reading instruction
time could not be defined so as to be

acceptable to all twenty-seven studies.

Much effort was'devoted to an attempt
to define reading instruction time at
the Coordinating Center meeting. hut
to no avail.”
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Bond (7) made four tentative obser-
vations at the end of the first year of
these studies:

1. There is no one method that is
so outstanding that it should be used
to the exclusion of the others.

2. The effectiveness of any one ap-
proach appears to be increased when
it is broadened by the addition of other
instructional components. For exam-
ple. a basic program’s effectiveness is
increased when writing experiences are
added, or a phonctic approach appears
to profit from the addition of audio
and visual instructional aids.

3. Specific approaches to first grade
reading instruction appeared to in-
crease children’s achievement in cer-
tain instructional outcomes hut are
weak in other outcomes. Ancther
method may develop different patterns
of growth. This observation gives
hope to the possibility that combina-
tions of approaches that will encourage
overall balanced reading growth will
he found. )

4. There was greater variation be-
tween the teachers within the methods
than there was between the methods.
This finding again points up the im-
portance of the teacher’s role in learn-
ing. This latter point raises the im-
portant issue as to whether the meth-
ods debate is not an artifact and that
the teacher should receive major con-
sidleration. :

The U. S. Office of Education ex-
tended fourteen of the studies through
the second and third grades. Such
continued investigations should be
especially valuable since one of the
great weaknesses of general research
in reading has been that too often it
was characterized by a proliferation of
bits and pieces looked at in isolation
rather than as a part of the sequential
development of the individual’s reading
pattern.

Plionics. Over the past thirty years
probably more research in reading has
attacked the problem of phonics—
when? and how much?—than any
other phase of the reading process. It
is almost impossible to isolate com-
pletely the teaching of phonics from
other parts of the first grade program.
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Even where the program begins with
formal phonics materials, the child
comes in contact with many books and
oral language experiences, so phonics
can hardly be considered in isolation.
Teachers also know more about the
various programs in phonics than they
do about any other area.

In the past four years, two basal
reading programs with heavy phonics
emphasis  have been published.
Children begin with letters and sounds,
and one series presents stories ounly
after a wealth of phonics materials has
been mastered. One of the results of
strong interest in phonics has been the
strengthening of this material in all of
the well-known basal readers.

The Modified Alphabets. There has
been much interest in the past seven
vears in the use of modified alphabets
to teach word recognition skills. The
best known of these are the Initial
Teaching Alphabet (i.t.a.), Unifon,
and the Diacritical Marking System
(DMS). AIll of these “systems” are
too new to have conclusive research
about them. A special problem has
heen created by school systems that
have rushed to use them without de-
veloping a thoughtful, careful experi-
mental design which will make the re-
sults meaningful to other educators.

In four of the U. S. Office of Edu-
cation Studies which evaluate the
i.t.a. medium, conclusions ranged from
a) no difference from other meth-
ods tested; b) results not always
consistent ; c¢) inconclusive at the end
of grade one; and d) to use in com-
bination with other materials.

Other studies of i.t.a., those of
Bosma and Farrow (2}, Mazurkiewicz
(9), and Downing and Jones (J5),
generally favored thei.t.a. group.

Experiments using Unifon have
been carried on in the Chicago city
schools, some of the Chicago suburban
schools, in the St. Louis area, and in
Detroit. '

Word Perception and Linguistic
Approach to Teaching Readiing. The
linguists believe that children should be
taught the “decoding system” by first
learning those words that are spelled
_regularly as fat, pat, mat, sat.  Oral

reading should be stressed in the ini-
tial stages, and often materials at this
level have no illustrations. When a
child does not recognize a word, he is
usually taught to spell it rather than to
“sound it out.”

There are several linguistic series
now published, and research is just be-
ginning on the effectiveness of tlus ap-
proach. _

Other Methods of Teaching 1V ord
Perception. New materials for teach-
ing word pereception are appearing
with great rapidity _at the moment.
Little or no research related to their
classroom use now exists. Programed
learning has been developed for begin-
ning readers: computer-assisted in-
struction in initial reading is being ex-
perimented with in California; a great
variety of new teaching machines are
on the market; audiovisual materials
are abundant and are specifically de-
signed into several of the experimental
programs.

Comparison of Methods of Teacling
Reading. In 1961 Van Allen (12) re-
ported a three-year study, “Three Ap-
proaches to the Teaching of Reading,”
that had been carried on in the San
Diego area. The hypothesis was as
follows: There are numerous effective
ways of teaching reading in our
schools. Three methods were com-
pared: the basic reading, the individ-
ualized, and the language-experience
approach. . Each teacher who partici-
pated selected the approach he nnder-
stood—one for which he had materials
to carry it out—and received a suppor-
tive in-service program. The hypothe-
sis, as judged by observations and test
results, was confirmed. The other
findings included the following: 1)
language-experience  teachers  who
ruled out all other approaches found
that their children made as much or
more progress in the skills (measured
on standardized readimg tests) as did
the children who had direct teaching
skills; 2) there is a closer relationship
between phonics and writing than be-
tween phonics and reading; 3) many
teachers are now dealing with basic
sight vocabulary on an individual basis
_from oral language to written lan-
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guage to recall of written language
(this practice usually results in recog-
nition of high frequency words as a re-
sult of repetition) ; and 4) each child
gradually gains a personally tailored
sight vocabulary which is functional
and which is in excess of words intro-
duced in the controlled programs,
Control becomes an individual matter.
Ceilings are lifted for all children at all
grade levels.

An elaborate study of reading meth-
ods is being carried on in the De-
troit public schools in which five
widely different methods are being
compared. These include McGraw-
Hills’ Programmed Reading, the Ginn
Basic  Rcaders, Lippincott’'s Basic
Reading Program, Unifon, i.ta., and
Harper and Row’s Linguistic Read-
ders. Qne criticism of this study is
that Unifon was developed as a perma-
nent spelling reform, not as an alphabet
for teaching beginning reading. For
this reason it is not especially de-
signed, as is i.t.a., for making the tran-
sition to the conventional Ifuglish al-
phabet. The findings of the Detroit
study, which was begun in 1965 and
will extend until 1968, should be espe-
cially useful. '

Fry’s (7) study compared his Dia-
critical Marking System (DMS) with
the Initial Teaching Alphabet and the
Sheldon readers (Allyn and Bacon) in
traditional orthography. Among Fry’s
findings were the following: 1) there
was no statistically significant differ-
ence between the mean scores of any of
the subtests of the post-test {Stanford
Achievement) for any of the three
groups; 2) there were no significant
differences on the Gilmore Oral Read-
ing Test scores; 3) no method was
hetter for boys or girls or better for
younger first graders or for older first
graders; 4) the variation between
classrooms was much greater than the
variation hetween methods; and 5) the
best predictor for reading achievement
was IQ) raw score (M.A.). Fry also
concluded that reading readiness mate-
rials are not necessary in the first
grade. This opinion was based on the

finding that four traditional orthogra-

phy project classes that did not use
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reading readiness materials but began
reading instruction immediately after
entering first grade did significantly
better at December testing on the In-
stant Word Recognition Test than
four nonproject T.O. classes that had
some formal readiness instruction.
The value of readiness instruction can-
not he based on the results from such a
small sample: however, some of the
linguists agree that readiness materials
are not essential.

Summary and conclusions

As a classroom teacher, how does
one translate research findings into
classroom practice? 1) Check the re-
lationship of the research findings to
one’s own school and/or classroom ob-
jectives in the area of word perception.
2) Be slow to abandon present meth-
ods if objective evidence exists that the
program is successful in one’s particu-
lar situation with particular pupils.
3) Be slow to move into a word per-
ception program on which little or no
research has been reported unless en-
gaged in evaluating the program one-
self. 4) Reevaluate the readiness pro-
gram in terms of its content and its
flexibility in providing for individual
differences. 5) Reconsider the phon-
ics program. (Decide how to handle
the alphabet. Decide on the appropri-
ateness of the order of teaching decod-
ing skills. Check methods of mtegrat-
ing phonics skills with the rest of the
word perception program.) 6) Re-
evaluate the materials in use. (Are
these the best available for reaching
objectives? Are newer publications
superior? Would certain audiovisual
equipment be more efficient?) and 7)
If a new program is to be instigated,
carefully study the theory upon which
it is based as well as the materials to
be used. ' '

The conscientious teacher of reading .
may find comfort in Woodring’s com-
ments (73) on the proliferation of
methods for teaching reading. -

There is no one correct or sound
method of learning to read. Successful
teachers have always employed a variety
of methods, children have learned to
read in many different ways, and many
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bright children can read before they en-
ter school. Enthusiasts for any one of
the many systems which they themsclves
invented can demonstrate remarkable
results with their own -hildren in their
own classrooms because any of several
methods will yield good results when
used by a brilliant teacher devoted to her
work. It does not follow that the same
system should be universally adopted bhe-
cause it is far from certain -that it will
be ecqually effective with the average
teacher.
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ATLPLICATION OF RESE.LRCH FINDINGS TO PRACTICE

Translating Research
into Practice: Reading
Readiness, Visual Perception,
‘and Auditory Perception

IrA E. AaroN
University of Georgia

TRANSLATING RESEARCH into practice
is the final and often neglected phase
of research in reading. Although nu-
merous research studies dealing with
various aspects of reading are pub-
lished yearly. very few of these make a
real difference in reading instruction.
The influence of most of these studies
is restricted to the classrooms involved
in the investigations.

How are teachers’ practices in the
teaching of reading influenced by re-
search findings?  \What are the haz-
ards of interpreting accurately the re-
sults of research in reading? What are
some of the recommended practices

~growing from previous research on

reading readiness, visual perceptlon
and auditory perception? Before
drawing implicaticns from the studies
reported, each of these three questions
will he discussed briefly.

Rescarch findings and teacher change

Change in practice as a result of re-
search occurs only if teachers in some
way Dbecome aware of the findings of
pertinent investigations. Four ways
in which teachers may learn about re-
search results are discussed.

Teacliers read rescarch reports in
professional jourinals and translate find-
ings into practice. This avenue 1s one
that might Dhe used to bring about
changes as a result of research.
Despite this possibility, very little
change occurs through this medium.
Most teachers are not well informed in
the interpretation of research results,
and persons who prepare research re-
ports are not always helpful in the way
they present the results. - If a teacher
sees a practical application from some
published research reports, he does it
in spite of the researcher. The studies
from which generalizations can Dbe
drawn usually are so statistically or-
iented that a second course in statistics
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is a necessity for unraveling them;
most teachers do not have a first
course. Teachers’ are much more
likely to be influenced by a noncon-
trolled study in which some teacher
tries out something in her own class-
room. finds it successful with her chil-
dren, and writes about it. Teachers
can read these studies with under-
standing ;: whereas researchers seem to
write for other researchers.

Somicone rveviews  the  literature,
drazes conclusions, and suggests prac-
tical tmplications, tcachers read these
and put recommendations into prac-
tice. Research reviews are published
in a number of periodicals that are
rcadily available to tcachers. Nlost of
these reviews, however, do not inclucde
implications for practice, and many of
them review studies uncritically. The
teacher is more likely to be influenced
by this type of article than by the orig-
inal research article itself. Still, the
amount of influence from such reviews
is likely to be small.

Writers of professional textboolks
review the literature and incorporate
findings in thelr recommendations for
practice.  Those preservice and in-
service teachers who enroll in courses
using textbooks on reading methodol-
ogy may be brought into contact with
translations of research findings in the
way of assigned or voluntary reading.
The quality of these reviews varies
greatly.

Aunthors and cditors of clementary
and secondary school textbooks in-
corporate findings in their naterials.
Basal reading textbooks and their ac-
companying guidebooks are the major
influences on clementary reading pro-
grams in America. Some, hut not all,
of the recommendations in guidebooks
are based upon research.

The dozen or more series of hasal
readers now Dbeing used are not in
exact agreement on the elements of a
good reading program. If one were to
ask those who prepare materials if
their texts and instructional sugges-

tions are based upon research, he

would get an affirmative answer.
That answer would be correct, to a de-
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gree. Somie aspects of these programs
are based upon resecarch ; some, on in-
telligent hunches. ‘Tt becomes difficult
to unravel the parts based on solid re-
search and those basecd on opinions.

Those who prepare texthooks have a
responsibility to study available re-
search  carcfully and to incorporate
sound research-based ideas in their
materials.  The rush with which they
are faced in today’s fast-moving world
forces them to act bhefore all the evi-
dence is obtained.  They may. from
cconomic necessity, be forced into an
area before evidence to support the
move is on hand.  Some of the more
recent popular movements which have
pressed publishers to take action he-
fore they were researched carefully are
the linguistic  approach, programed
materials, and programs for the cultur-
ally disadvantaged,

At this point the reader probably is
disturbed over the futility of getting
action from the findings of reading re-
scarch. Improvement in disseminiation
is certainly needed. Persons in read-
ing must find effective ways of cissem-
inating rescarch findings to teachers.
If rescarch does not influciice practice.

then it serves no real purpose.

The hazards of research

The disseminator of research reports
must be concerned with accuracy in
reporting. A heavy burden of respon-
sibility is pliced upon persons who at-
tempt to draw practical implications
from rescarch investigations. If the
mterpreter, either in speaking or in
writing, attempts to draw implications
for groups of people, then he is obli-
gated to view the limitations as well as
the strengths of the studies. THe must
act with a full knowledge of the gen-
eral limitations of educational rescarch
in a school setting or in laboratory-
type situations. :

An cducational researcher in the
arca of reading must face these prob-
lems:

"Many perception studies arc per-
formed in laboratory-type situations
that differ considerably froi. the class-
room setting, It is relatively easy to
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set up a one-time teachmg situation
that may involve one teacher and one
pupil in an isolated setting outside the
classroom. Within the classroom an
unreal learning task may be assigned
and monitored for a short period of
time. Such studies may provide clues
which explain some parts of what hap-
pens in the larger setting. In interpre-
tation, the fact that the setting was an
unnatural one should be kept in mind.
These are still useful studies if they
are continued long enough so that the
little picces can be put together into a
larger explanation of how learning oc-
curs.

In the regular classroom, the
learner, though he i1s unique in any
characteristic one may want to con-
sider, is usually surrounded by 25 to
30 other unique beings, all of whom at
one time or another will influence his
learning. His teacher is an extremely
influential factor in his learning. Be-
cause of what he means to the child in
an emotionally positive or negative
way, the teacher can accomplish more,
sometimes less, than the researche-
who makes an infrequent or one-sts
appearance in the classroom. Even the
routine interruptions or intcrferences
in the school day influence learning.
If these are removed in a research set-
ting, the situation is unlike the regular
classroom. Interpretations must be
made with the foregoing in mind.

Researcih cannot always be in a nat-
ural setting. The interpretation should
recognize that other influencing fac-
tors were ruled out in the study and
that the cocmbination of the eliminated
facturs with whatever was tested might
have led to different results because
the global setting was changed.

Broad generalizations may be drawn
from a wery limited study. Often
when a writer or a speaker states,
“Research says . . . ,” he presents a
small study performed with a limitéd
number of subjects in a particular type

of setting. Sometimes he generalizes:

to the universe. Summaries of re-
search that one finds in college text-

[MC books and in professional periodicals
often fall victim to this hazard

Because of necessity and sometimes
because of convenience, the researcher
uses a small sample when a large san-
ple may be needed for what he is at-
tempting to do. His subjects may rep-
resent a very limited segment of the
total population of school children.
This procedure is certainly acceptable
if the researcher cdefines his population
clearly. The interpreter should keep
the subjects in mind as he generalizes.
\What applies to culturally and eco-
nomically deprived children in one
place may or may not apply to those in
another section. The populations may
e different.

Sych studies are not useless. As
particular studies are replicated, the
findings are put together. In almost
all situations the findings may be the
same or may apply only for certain
categories or types of children, as the
intellectually superior or the culturally
advantaged.

The interpreter of research must re-
frain from indulging in overgenerali-
zation. Often he may have to settle
for a partial answer hefore action must
be taken, When the foregoing happens,
he should not attempt to support lis
action by research; he should admit
that he does not know nor does anyone
else at this stage.

The rescarcher may clothe an insig-
nificant or poorly designed study in an
elaborate statistical dress. The inter-
preter of research often encounters
studies that attempt to answer cues-
tions which are not very important,
and yet the elaborateness of the statis-
tical treatment makes the study appear
to be a vital one. The commonness of
the highspeed electronic computer in-
fluences the number of such studies
today. An assistant in a computer
center, who has a good grasp of his
own field but little knowledge of the
field in which the study was under-
taken, can lend to a statistically over-
dressed study.

The interpreter of rescarch may -
dratwv implications for practice when
such implications are of doubtful value.
If a study is presented orally or in
writing, the unsuspectmg consuirier
may falsely assume that it has practical
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implications. This conclusion is -not
necessarily so.

This hazard of expecting implica-
tions when they are not there is fos-
tered by some professional journals
and by some college people who must
“publish or perish.” The interpreter
of research can at.least refrain from
neing tripped by this hazard. Pub-
lishing exploratory studies is impor-
tant. However, they should be pub-
lished as eaploratory research and not
as definitive studies. It is too easy to
mislead, even when seemingly adequate
precautions are taken.

The foregoing are just a few of the
hazards of research: interpretation and
research implementation. Among the
others that could have been included
are the following : '

The subjects may consciocusly or un-
consciously respond in a certain way
and thus negate the study.

The attrition rate may be exceed-
ingly heavy in a longitudinal study.

Statistical techniques inappropriate
for the purpose may be used.

Assumpticns underlying the use of
the statistical technique may not be
met, .

The level of significance may be in-
appropriately selected.

The researcher himself may be so
dependent upon the computer that he
cdoes not know the techniques being
used or how to interpret them.

An usually large.sample may lead to
a statistical difference when the differ-
ence is so small that it is of no practi-
cal significance.

Generalizations from research studies
on auditory and wvisual perception

Many studies have been undertaken
to investigate auditory and visual per-
ception and their relation to reading,
especially beginning reading, A few
of the generalily accepted findings that
are research-supported are presented
here. ‘

Children show individual differences
in_ perception. Any given group of
O dren will vary in their perceptual
FR]Czlopment. The speed with which

ez can respond to varied auditory or
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visttal stimuli will differ, and their lev-
els of development will vary. For ex-
ample, some first graders will come
into school knowing how to discrimi-
nate  auditorially  hetween  similar
words and to recognize identical words
when spoken. Others will need niuch
practice. . This generalization is a part
of what the teacher means when she
says, “Some children are ready to read
when they enter school; some children
are not.”

The implication for practice is that
perceptual  gkill - teaching mniust be
geared to the child’s particular level of
achievement in so far as this can be
done. Further, the teacher must ex-
pect some children to increase their
perceptual skills at a more rapid rate
than others.

The generalization just stated is
widely accepted. HHowever, hidden he-
neath the generalization are some un-
answered questions. To what extent
are these individual differences the re-
sult of the child’s preschool environ-
ment? To what extent can a modified
environment help to overcome what
some persons think are the results of a
deprived environment? What role
does the ‘central nervous system play
in individual differences in perceptual
abilities? What programs are hest for
children who are weak in a given per-
ceptual ability?  We have partial
answers to some of these questions,
but much remains to be learned.

Auditory and visual perception are
related to success in beginning reading,
This generalization is universally ac-
cepted. All beginning reading and
kindergarten programs are concerned
with assessing and developing auditory
and visual perception. Reading read-
iness tests attempt to assess the level
of development of these two perceptual
abilities. '

The evidence from the studies which
have explored the differential learning
modalities of pupils is somewhat con-
flicting, Still other studies have inves-
tigated the effect of simultaneous audio
and visual presentations of stimuli,

Some of the wmaterials n typical

. reading readiness materials are not

needed by 1most siv-year-olds.  Gross
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“visual discrimination exercises are use-

less for many children. By the time

they get into kindergarten or first,

grade they can make these gross dis-
criminations. In fact, some studies
have indicated that most children en-
tering the first grade can discriminate
hetween and match letters.

One of the best predictors of begin-
ning reading success is the cxtent to
eoliich the child can naime the lctlers.
Several studies have come to this con-
clusion. Hidden hencath this generali-
zation are some possible influencing
actors that need mvestigation. Knowl-
edge of letter names may not be the
major factor in success; it may reflect
the level of intelligence of the child
and the attention he has received at
lhome, both of which will influence his
learning to read.

The foregoing are a few of the gen-
eralizations from research on percep-
tion in the area of reading. They have
not heen associated here with specific
studies since they are generally ac-
cepted conclusions that have been sup-
ported by many investigations.

Research studies reported and their
implications

The stucdies presented, though they
fall within a general area, actually are
separate studies and must be handled
as such.
dergarten and first grade children
while the remainder range from second
grade through junior high school.

The reader may refer to certain in-
dividual research reports in this mono-
graph for the details of the studies.
IFollowing the name of the researcher
and the title of the study will be given
the study strengths and limitations and
then the implications for practice,
The latter will include replication of
the study where applicable.

Bateman, Barbara. The Compara-
tive Efficacy of an Auditory and a Vis-
nwal Method of First-Grade Reading
Instriection with  Auditory Learners
and Visual Learners. Among the
strengths of this study were the careful
handling of the placement of children
into research groups, the in-service

Some of them deal with kin--

sessions held for participating teachers,
and the very adequate discussion of
study limitations.

Results must he interpreted with the
following limitations in mind: the two
sets of materials used in the study are
not on opposite ends of the visual-au-
ditory  continutm;  children in  the
study were considerably above average
in intelligence, and the findings may
not apply to other intellectual levels:
no. information was given about how
the teachers were sclected for each
class: except for the extremes in the
placement children, the pupils were not
clearly shown to prefer one learning
made to another: and, on the section
of the study dealing with “gond” and
“poor’ readers, the poor readers were
well above grade level in some in-
stances. _

The following implications for prac-
tice may be drawn from the study:

1. An approach similar to that fol-
lowed by the teachers who used the
“auditory” materials may have prom-
ise for teaching intellectually superior
children.

2. Turther studies should be wider-
taken to assess the extent to which the
different modes of learning are impor-
tant in selecting mmstructional tech-
niques for use hotly in developmental
and remedial reading.

3. Another study meeds to be con-
ducted in which a pregram designed to
he primarily visual aukl another to be
primarily auditory are used with vis-
ually and auditorially inclined first
graders. '

Faustman, Marion Neal. Effects of
Perception Training in Kindergarten
on First Grade Success in -Reading.
Strengths of this study include the
careful selection of members of the
control and experimental groups, the
random assignment of teachers to the
two groups, andithe in-service training
given to all participating teachers.

As interpretations are made, the fol-
lowing limitations should be kept in
mind: the reader has no information
on how the original 32 kindergarten
classes were selected; the factors ac-
companying perceptual training (indi-
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vidualization of instruction, diagnosis
of learning nceds, and better opportu-
nities for teachers to gain knowledge of
child growth and development) might
have favored the experimental group,
astde from the actual training itself.

The following implications abhout
practice can be drawn:

I. Visual perception can be im-
proved through training programs. anc
mmprovement probably operates favora-
bly on learning to read.

2. The techniques used by experi-
mental teachers may be considered for
incorporation into other kindergarten
programs.

3. For well-organized kindergarten
programs, a half-day program is not
sufficient. ,

Rosen, Carl L., and Ohnmacht,
Fred. Sex Differences in the Factor

Structure of Selected Readiness Meas-.
Reading

wres  and  First  Grade
Achievenent. Among the strengths of
the study arc the fact that the sample
was selected with care and was of ade-
quate size, and the related literaure
was interwovewr:at. approprlatc poants
in the discussimz:.

A limitation:af—ihe study is that the
instructional grozrmm used was not de-
scribed.

The followingimplications for prac-
tice can be drxmry:

1. Tirst grzd:- (eachers using stammi-
ardized readimp:: jesEs similar to that
used in this ~f-..unih cmn obtain little Tn-
formation of ;n"edu'mve value fromrsuh-

“tests of the Frestigand Metropolitan

tests,

2. Teachers =imomld be sensitive to
perceptual disalwiiies in  first grade
children.

3. Teachers need to give attention
to the development of skills like those
measured by the Metropolitan subsec-
tions on word meaning, sentences, and
imformation.

Wheelock, Warren H. An I'nvesti-
gation of Visual Discrimination Train-
ing for Beginning Readers. The

sample was selected carefully, and the

study was presented in a clear manner,
Interpretation nmust consider the fol-
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lowing limitations :"the teacher variable
was not discussed ; the class organiza-
tional p'lttcrm were not discussed ; md
degree of “highness” and “lowness” of
the socioecanomic extremes was not
given,

The following implications for prac-
tice may be drawn :

1. The study supports the conten-
tion that children can be taught visual
discrimination in the form of lcttcr rec-
ognition during the readiness phase of
¥ ea(lmfr instruction,

2. The fact that low sociocconomic
level children profit more from train-
ing suggests that these children should
be helped carly.

3. The children should be followed

to see what happens in initial reading
instruction.

4. The study needs replication as a
hasis for broader generalizations.

Gredler, G. R. Perforiiance on a
Perceptual Test with Children from a
Crulturally Disadvantaged Background
The study was exploratory in nature.

The followmg Imitations  were
noted : sample size was small: a mere
precise intelligence test was necedsd ;
and the discussion of results wws
longer than the results Justlﬁccl

The study nceds replication with a
larger sample heing used,

Otto. \Vayne.
Aid to Good and Poor Reado:'
Paired-clssociate Learnmg. This study
was neatly designed and clearly pre-
sented.  The researcher was especialiy
cautious in drawing conclusions and
generalizations,

The study was of rccessity limited
in scope.

The following implicatinns can bc
drawn for fur thcr research:

1. The same study should be under-
taken, this time with color cues being
pointed out to the subjects.

2. The study should be replicated
to determine if the results: reflect a
chance happening.

3. A similar study involving a more
realistic re.ldmg task, more like those
encountered 'in  reading instruction,
shonld be undertaken.

Color Cues as wrm
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